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K.1.0 INTRODUCTION 

United States Environmental Protection Agency (USEPA) policy requires that all work 
performed by or on behalf of USEPA involving the collection of environmental data be 
implemented in accordance with a USEPA-approved Quality Assurance Project 
Plan (QAPP).  The QAPP is a planning document that provides a "blueprint" for 
obtaining the type and quantity of data needed to support the intended use(s) of the 
data.  The QAPP integrates all technical and quality aspects of a project and documents 
all quality assurance (QA), quality control (QC), and technical activities and procedures 
associated with planning, implementing, and assessing environmental data collection 
operations. 
 
This QAPP has been prepared by Conestoga-Rovers & Associates (CRA) in accordance 
with the Region 5 Instructions on the Preparation of a Superfund Division Quality 
Assurance Project Plan Based on EPA QA/R-5 (Revision 0, June 2000); EPA 
Requirements for Quality Assurance Project Plans (QA/R-5) (EPA/240/B-01/003, 
March 2001); and EPA Guidance for Quality Assurance Project Plans (QA/G-5) 
(EPA/600/R-98/018, February 1998).  In accordance with these documents, there are 
four basic groups of elements that must be included in a QAPP.  These four groups, the 
associated elements, and QAPP Sections follow: 
 
 Group A - Project Management, Sections K.2.0 and K.3.0.  The elements in this group 

include all aspects of project management, project objectives, and project history. 

 Group B – Data Generation and Acquisition, Sections  K.4.0 and K.5.0.  The elements 
in this group include descriptions of the design and implementation of all 
measurement systems that will be used during the project. 

 Group C – Assessment/Oversight, Section K.6.0.  The elements in this group 
encompass the procedures used to ensure proper implementation of the QAPP. 

 Group D – Data Validation and Usability, Section K.7.0.  The elements in this group 
cover the QA activities that occur after the data collection phase of the project is 
completed. 

 
The elements that comprise project management, data generation and acquisition, 
assessment/oversight, and data validation and usability for the groundwater and soil 
investigation activities to be conducted during the investigative activities as described in 
the Letter Work Plans (see Section K.4.1) and the Field Sampling Plan (FSP) for the South 
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Dayton Dump and Landfill Site located in Moraine, Ohio (Site) are documented in this 
QAPP. 
 
It is the intent of the investigative activities to collect additional data to help address 
data gaps at the Site and aid in the completion of a Feasibility Study (FS).  
 
The FS will include the development and evaluation of alternatives for remedial action 
that will meet the remedial action objectives for the Site and protect human health and 
the environment by eliminating, reducing or controlling risks posed through each 
pathway at the Site.  The primary focus of this QAPP is the investigative activities in the 
Letter Work Plans and the FSP. 
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K.2.0 PROJECT ORGANIZATION 

The responsibilities of management, QA personnel, field personnel, and laboratory 
personnel are provided in the following subsections.  Additionally, any special 
training/certification requirements for the project are identified and an organization 
chart that identifies the lines of communication among the participants in the RI/FS 
activities is presented herein. 
 
 
K.2.1 MANAGEMENT RESPONSIBILITIES 

The South Dayton Dump Site PRP Group (SDDPG) has selected CRA as technical 
consultant responsible for implementing the FSP investigative activities at the Site.  
CRA's Project Manager is ultimately responsible for ensuring that the project objectives 
are achieved.  CRA's Project Manager has selected a project team consisting of CRA's 
technical personnel (engineering, chemistry, and data management), CRA's QA 
personnel, and fixed analytical laboratories.  CRA's Project Manager for the FSP 
investigative activities and his specific responsibilities follow: 
 
Steve Quigley, P.E. - Project Manager – CRA 

 technical representation for the SDDPG 

 overview of field activities 

 overview of laboratory activities 

 advise on corrective actions 

 prepare and review reports 

 coordinate CRA's technical group 

 final evidence file custodian 

 approve the QAPP 
 
The analytical laboratory's Project Manager is responsible for ensuring that the project 
objectives are achieved by the laboratory.  The primary laboratory selected for this 
project is Test America, Inc. (TestAmerica).  Laboratory services shall be provided by 
TestAmerica's North Canton laboratory (TestAmerica-NC located at 4101 Shuffel Street 
NW, North Canton, Ohio 44270, Telephone No. (800) 456-9396) with support from the 
Los Angeles laboratory (TestAmerica-LA located at 1721 South Grand Avenue, Santa 
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Ana, California 97205), TestAmerica's West Sacramento Laboratory (TestAmerica-WS 
located at 880 Riverside Parkway, West Sacramento, California 95605), and 
TestAmerica's EM Lab P&K Laboratory (TestAmerica-EM Lab located at 1150 Bayhill 
Drive, Suite 100, San Bruno, California 94066).  TestAmerica's Project Managers and 
their specific responsibilities follow: 
 
Denise Heckler - Laboratory Project Manager – TestAmerica-NC 

Beth Riley – Laboratory Project Manager – TestAmerica-LA 

Karen Dahl – Laboratory Project Manager – TestAmerica-WS 

Simone Singh – Laboratory Project Manager – TestAmerica-EM Lab 

 Denise Heckler will be the lead laboratory project manager and will perform and 
coordinate the other laboratories in the following tasks 

 ensure all resources of the laboratory are available on an as-required basis 

 review final analytical reports 

 approve final reports prior to submission to CRA 
 
The USEPA Region 5 Remedial Project Manager (RPM) is responsible for overview of 
this project.  She is also responsible for submitting this QAPP and any subsequent 
revisions or amendments to the appropriate USEPA personnel for review and approval 
and for providing approval of the QAPP.  Karen Cibulskis is the RPM for FSP activities 
at the Site. 
 
 
K.2.2 QUALITY ASSURANCE RESPONSIBILITIES 

Project team members with QA responsibilities include CRA's QA Officer, CRA's Field 
QA Officer, and TestAmerica's QA Officers.  These individuals and their specific 
responsibilities follow: 
 
Paul Wiseman - QA Officer - CRA 

 overview and review field QA/QC 

 review laboratory QA/QC 

 coordinate data validation and assessment 

 advise on laboratory corrective action procedures 
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 prepare and review QA reports 

 QA/QC representation of project activities 

 approve the QAPP 
 
Jeroen Winterink – Field QA Officer - CRA 

 management of field activities and field QA/QC 

 field data assessment 

 internal field technical system audits 

 technical representation of field activities 

 prepare standard operating procedures (SOPs) for field activities 

 implement and document field corrective actions, if necessary 

 approve the QAPP 
 
Dorothy Leeson - Laboratory QA Officer – TestAmerica-NC 

Maria Friedman – Laboratory QA Officer – TestAmerica-LA 

Pam Schemmer – Laboratory QA Officer – TestAmerica-WS  

Jennifer Shim – Laboratory QA Officer – TestAmerica-EM Lab 

 coordinate and provide overview of laboratory systems audits 

 provided overview of QA/QC documentation 

 conduct detailed data review upon request 

 implement and document laboratory corrective actions, if required 

 provide technical representation for laboratory QA procedures 

 oversee preparation of laboratory SOPs 

 approve the QAPP 
 
The USEPA Region 5 Field Support Section (FSS) Quality Assurance Reviewer is 
responsible for reviewing and providing final approval of the QAPP. 
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K.2.3 FIELD RESPONSIBILITIES 

CRA will conduct all field sampling and obtain field measurements related to sampling 
during the investigative activities.  The specific procedures for field sample collection 
and field measurements are presented in the Field Sampling Plan (FSP) 
(CRA, July 2008). 
 
CRA's field sampling team will consist of technical staff from CRA's Cincinnati, Ohio 
offices.  CRA's Field QA Officer will be responsible for documenting any 
non-conformances and subsequent corrective actions.  The Field QA Officer or any field 
team member can identify and report non-conformances. 
 
 
K.2.4 LABORATORY RESPONSIBILITIES 

TestAmerica-NC will be the primary laboratory providing all laboratory deliverables 
and will perform all analyses of samples collected during the Site activities, except as 
noted.  Soil, groundwater, surface water, leachate seep, and sediment samples collected 
will be analyzed for Target Compound List (TCL) volatile organic compounds (VOCs), 
TCL semi-volatile organic compounds (SVOCs), TCL pesticides, TCL polychlorinated 
biphenyls (PCB), TCL herbicides, and Target Analyte List (TAL) inorganics.  
Groundwater samples will also be analyzed for monitored natural attenuation 
parameters (MNA) including alkalinity, chloride, dissolved organic carbon (DOC), 
hardness, nitrate, nitrite, sulfate, sulfide, and dissolved gases (ethane, ethene, and 
methane).  TestAmerica-WS will complete dioxins and furans analysis of solid samples, 
TestAmerica-EM Lab will analyze soil samples for asbestos.  Landfill gas samples will be 
collected and analyzed for select VOCs by TestAmerica-LA.  In addition, select samples 
will be collected and analyzed for waste characterization parameters, which include 
(Toxic Characteristics Leachate Procedure (TCLP) VOC, TCLP SVOC, TCLP pesticides, 
TCLP herbicide, TCLP metals, PCB, total cyanide, total sulfide, corrosivity, and 
ignitability). 
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The specific responsibilities of laboratory personnel involved in the project follow: 
 
Ray Risden - Laboratory Operations Manager – TestAmerica-NC 

Elizabeth Winger – Laboratory Operations Manager – TestAmerica-LA 

Robert Hrabak – Laboratory Operations Manager – TestAmerica-WS 

Kamash Ramanathan – Laboratory Operations Manager – TestAmerica-EM Lab 

 coordinate laboratory analyses 

 supervise in-house chain-of-custody 

 schedule sample analyses 

 oversee data review 

 oversee preparation of analytical reports 
 
John McFadden - Laboratory Sample Receiving Group Leader – TestAmerica-NC 

Steve Gonzoles – Laboratory Sample Receiving Group Leader – TestAmerica-LA 

Chen Vu – Laboratory Sample Receiving Group Leader – TestAmerica-WS 

Simone Singh – Laboratory Sample Receiving Group Leader – TestAmerica-EM Lab 

 the sample receiving group leader performs and coordinates other sample 
custodians completing the following tasks: 

 receive and inspect the incoming sample containers 

 record the condition of the incoming sample containers 

 sign appropriate documents 

 verify correctness of chain-of-custody documentation 

 notify project manager of sample  receipt and inspection 

 assign a unique identification number and customer number, and enter each into the 
sample receiving log 

 controlling and monitoring access/storage of samples and extracts 

 
 
K.2.5 SPECIAL TRAINING/CERTIFICATION REQUIREMENTS 

CRA field sampling team members are required to have received the 40-hour Hazardous 
Waste Operations and Emergency Response (HAZWOPER) safety training and annual 
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8-hour refresher courses required by 29 CFR Parts 1910 and 1926.  On-Site subcontractor 
personnel involved in invasive activities (e.g., drilling, excavation) are required to have 
received the same training.  The subcontractor is responsible for compliance of their 
personnel with the applicable regulations. 
 
TestAmerica personnel training records are maintained at the laboratory.  No special 
training or certification requirements are required for the laboratory for this project. 
 
The surveyor used for the project will be an Ohio-licensed surveyor. 
 
 
K.2.6 PROJECT ORGANIZATION 

The project organization chart is presented on Figure K-2.1. 
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K.3.0 PROBLEM DEFINITION/BACKGROUND INFORMATION 

The purposes of the investigative activities and background information for the Site are 
presented in the following sections. 
 
 
K.3.1 SITE DESCRIPTION 

The Site is located at 1901 through 2153 Dryden Road and 2225 East River Road in 
Moraine, Ohio.  The Site is bounded to the north and west by the MCD floodway, the 
Great Miami River (GMR) Recreational Trail and the GMR beyond, on the east by 
Dryden Road and light industrial facilities beyond, to the south east with residential and 
commercial properties with East River Road and a residential trailer park beyond, and 
to the south by undeveloped land with industrial facilities beyond.  The Site has been 
defined in the SOW as an area of approximately 80 acres, including the Valley Asphalt 
plant in the northern most portion of the Site, an auto salvage yard in the southeast and 
a gravel pit/quarry pond to the south.  The central 40 acres (described as 23 acres in 
some documents) of the Site was referred to as the South Dayton Dump and Landfill in 
some reports.  
 
More recent information including a map in MCHD files, soil boring logs, drums found 
at Valley Asphalt, USEPA's air photo analysis, underground storage tank closure 
reports, and the deposition of Horace Boesch Jr. indicate that landfilling and/or other 
waste disposal/handling activities occurred across most of the Site. 
 
The Site location is shown on Figure K-3.1.  A layout of the Site, including Site buildings, 
surface water features, and Site and parcel boundaries, is provided on Figure K-3.2. 
 
Chemicals detected at the Site during previous investigations (see Appendix K-A) 
include, but are not limited to, arsenic, barium, nickel, lead, copper, PAHs, PCBs, and 
chlorinated solvents.  Drums containing material that was leachate toxic for cadmium 
and lead and contained chemicals including, but not limited to, PCBs, BTEX, and TCE 
were found at the Site and removed in 2000.  Records also indicate asbestos waste was 
disposed at the Site. 
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K.3.2 SITE HISTORY 

Landfill operations continued in the central portion of the Site until the death of the 
landfill's operator, Mr. Alcine Grillot, in 1996.  The current owners of the properties 
located within the Site are Valley Asphalt, Jim City Salvage, MCD, Ronald Barnett, 
Kathryn A. Boesch and Margaret C. Grillot.  Most of the northern portion of the Site is 
owned by Valley Asphalt.  Site History and previous investigations completed are 
presented in Appendix K-A. 
 
 
K.3.3 CURRENT STATUS 

Additional investigation activities (as described in further detail in Section K.4.1) will be 
undertaken to collect additional data to help address data gaps at the Site and aid in the 
completion of a FS.  
 
 
K.3.4 PROJECT/TASK DESCRIPTION AND SCHEDULE 

Investigative activities for the Site include the implementation of the FSP. 
 
A summary of the sampling and analysis program associated with the 2008 investigative 
activities is provided in Table K.3.1.  Table K.3.2, Table K.3.3, Table K.3.4, and 
Table K.3.5 provide the parameter lists and associated targeted quantitation limits for 
samples collected during the investigative activities. 
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K.4.0 DATA QUALITY OBJECTIVES 

Data quality objectives (DQOs) are qualitative and quantitative statements derived from 
the outputs of each step of the DQO process.  The DQO process is a series of planning 
steps based on the scientific method that is designed to ensure that the type, quantity, 
and quality of environmental data used in decision making are appropriate for the 
intended application. 
 
There are seven steps in the DQO process which include: 
 
 Step 1:  State the Problem - The contamination problem that will require new 

environmental data is summarized, and the resources available to resolve the 
problem are identified.  The budget and schedule are examined and the key decision 
makers are identified and members of the Planning Team are selected.  The 
decision-makers include SDDPG, the USEPA Region 5, Ohio EPA and CRA as 
technical consultant responsible for implementing investigative activities at the Site. 

 Step 2:  Identify the Decision - The decisions that require new environmental data to 
address the contamination problem are identified. 

 Step 3:  Identify the Inputs to the Decision - The information needed to support the 
decision is identified, and which inputs require new environmental measures are 
identified. 

 Step 4:  Define the Study Boundaries - The spatial and temporal aspects of the 
environmental media that the data must represent are identified. 

 Step 5:  Develop a Decision Rule - A logical "if…then" statement that defines the 
conditions that would cause the decision maker to choose among alternative actions 
is developed.  

 Step 6:  Specify Limits on Decision Errors - Acceptable limits on decision error, 
which are used to establish goals for limiting uncertainty in the data, are specified. 

 Step 7:  Optimize the Design for Obtaining Data - The most resource-efficient 
sampling and analysis design for generating data that are expected to satisfy the 
DQOs is specified. 

 
The data collected from the Letter Work Plan Investigations will be used to assist in 
developing and evaluating alternatives for remedial action that will meet the remedial 
action objectives for the Site.   
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Sampling data from previous investigations and data from the proposed investigative 
activities need to be assessed against a set of screening criteria to determine 
concentrations of significance.  In general, establish target quantitation limits (TQLs) for 
the investigative activities should be as low or lower than the screening criteria.  As an 
initial screen to evaluate data, and potential risks to human health, sampling data for 
groundwater will be compared to the Preliminary Remediation Goals (PRGs) 
established by USEPA Region 9 (USEPA October 2004).  The PRG criteria are provided 
in Table K.4.1.  To assess potential risks to ecological receptors when groundwater 
discharges to nearby surface water, groundwater concentrations will be compared to 
surface water criteria and screening values from the following sources.  Surface water / 
Groundwater quality criteria for protection of aquatic life from Ohio will initially be 
chosen.  If no Ohio criterion is available, then national water quality criteria (USEPA, 
1999b) for freshwater will be used.  If no national  water quality criteria are available, 
then Ecological Screening Values (ESVs) from USEPA Region V or water quality criteria 
from the state of Michigan will be used as ESVs.  In all cases, more conservative chronic 
aquatic life criteria will be used as ESVs.  Based on sampling results from a nearby Site, 
hardness related criteria were estimated at 100 mg/L hardness for surface water.  The 
ESVs for screening groundwater results are presented in Table K.4.2.  
 
The TQLs are presented in Tables K.3.2, K.3.3, and K.3.4. In certain cases, the 
groundwater PRGs are lower than the targeted quantitation limits identified in 
Table K.3.2.  Similarly, some of the ESVs are also below the TQLs.  In these cases, the 
estimated concentrations reported below the TQL to the laboratory's method detection 
limit will be provided for these analyses.  However, the PRGs for several compounds 
still will not be achievable using this approach.  This is a limitation of the standard 
analytical methods.  
 
The spatial boundaries of the delineation actives are the physical boundaries of the Site, 
as described in the draft RI/FS Work Plan. 
 
The limits on decision errors primarily relate to the level of accuracy of the 
environmental measurements as they are compared to the screening criteria provided on 
Table K.4.1.  Error can be introduced during the sample collection, handling, 
preparation, analysis, data reduction, or data handling phases of the data collection 
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process.  The acceptable levels of measurement performance criteria are provided in 
Section K.4.2 for field and laboratory precision, accuracy, compatibility, and 
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completeness.  Data will be evaluated through the verification and validation process to 
ensure that suitable level of precision, accuracy, compatibility, and completeness is 
achieved for the measurement data.  Professional judgment will be used to determine 
practical versus statistical significance of test results. 
 
The sampling strategy includes a degree of flexibility, such as the addition of monitoring 
well locations to the current network, so that the sample design can be optimized to 
ensure sufficient data are collected to evaluate the remedial alternatives. 
 
 
K.4.1  SAMPLING ACTIVITIES 

The proposed sampling activities include the following: 
 
Section K.4.1.1 Soil, Test Trenches, and Test Pits; 

Section K.4.1.2 Groundwater; 

Section K.4.1.3 Surface Water;  

Section K.4.1.4 Sediment;  

Section K.4.1.5 Landfill Gas/Soil Vapor; and 

Section K.4.1.6 Leachate Seep Investigation. 

Section K.4.1.7 Sub-slab soil vapor and indoor air sampling activities 

 
Sample locations are detailed in the corresponding letter work plans, which have been 
previously submitted and are provided as Appendices to the QAPP as detailed below: 
 
 Test Pit/Test Trench Investigation Letter Work Plan (CRA, May 9, 2008) provided as 

Appendix K-B 

 Groundwater Letter Work Plan (CRA, May 7, 2008) provided as Appendix K-C 

 Landfill Gas/Soil Vapor Investigation Letter Work Plan (CRA, July 21, 2008) 
provided as Appendix K-D 

 Leachate Seep Investigation Letter Work Plan (CRA, May 6, 2008) provided as 
Appendix K-E 

 Vapor Intrusion Investigation Work Plan (CRA, December 17, 2010) provided as 
Appendix K-L. 
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K.4.1.1 SOIL, TEST TRENCHES AND TEST PITS 

The objectives of the test pit and test trench excavation and sampling are as follows: 
 
 collect data to assist in identifying the nature and delineating the extent of various 

types of landfilled materials above the water table; 

 collect data to assist in characterizing landfill materials above the water table; 

 collect data to assist in characterizing leachate from unsaturated landfilled material; 

 assess areas of the Site previously identified as specific areas of concern [i.e., Valley 
Asphalt drum removal area, Valley Asphalt former underground storage tank (UST) 
area (a.k.a. Dayton Recycling), Custom Delivery UST area, Lot 4423, etc.]; and  

 identify Site areas, which may require further investigation (for example leachate 
sampling and analysis, groundwater quality investigation, or other delineation 
work). 

 
All soil samples will be described based on visual observations by an on-Site geologist 
using the Unified Soil Classification System (USCS) and will be screened using a PID.  
 
Detailed sampling requirements are presented in the Letter Work Plans referenced 
above and the FSP.  Selected samples will be submitted to a laboratory for analysis.  Soil 
sample chemical analyses are provided in the Letter Work Plans listed above and 
summarized in Table K.3.1. 
 
Test pits and test trenches are proposed in locations where the PRP Group would like to 
collect additional information about the depth and nature of the fill material above the 
water table.  The information will be used to verify the limits of fill and to assist in 
characterizing the nature of the landfilled materials present in the areas investigated. 
 
Six test pits will be excavated in the central portion of the Site.  Twenty-three test 
trenches will be excavated throughout the Site. 
 
The locations of the test pits and test trenches will be finalized based on the results of the 
geophysical investigation (the USEPA may be asked to approve moving, relocating, or 
adding test pit and test trench locations based on field observations, geophysical 
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investigation results, etc.).  The nature and depth of fill material above the water table 
will be visually identified and recorded.  Test trenching will focus on the perimeter of 
the PRP Group's preliminary direct contact presumptive remedy area, which was 
defined in the Remedial Investigation/Feasibility Study (RI/FS) Statement of Work 
(SOW) and the area immediately beyond the perimeter.  In addition, the test trenching 
will assist in identifying and characterizing fill material at locations along the western 
embankment of the Site.  Excavations will be completed to the depth of the water table, 
where possible (as limited by the ability of the excavator to reach the depth of the water 
table, the stability of the walls of the excavation, and/or the presence of obstructions).  If 
an obstruction is encountered during the excavation of a test trench, the location of the 
trench will be adjusted to avoid the obstruction.  If excavation to the water table is not 
possible due to the depth of the water table or the stability of the fill material, the PRP 
Group will consider the need for additional investigation at the location in question 
during future investigation work.  The potential impacts from saturated fill materials 
will be assessed as part of the groundwater investigation proposed for the Site (under 
separate cover).  The utility of this information to the FS is discussed above.   
 
Surface soil samples will be collected during the leachate seep investigation if seeps are 
identified and an adequate volume of leachate for analysis cannot be collected and 
subsurface soil samples will be collected from test pit/ test trenches.  Composite 
waste/fill samples will also be analyzed from the test pits and test trenches. 
 
The following protocol will be used to determine the number of samples to be submitted 
for laboratory analysis. Specific samples to be submitted for laboratory chemical analysis 
will be selected by the CRA field representative and reviewed with the USEPA's Site 
representative(s) on a daily basis.  Depending on the nature of materials encountered in 
an individual test pit or trench, the number of samples for each medium may vary.  For 
example, if no drums or only minimal amounts of drum remnants are observed in a test 
pit, samples of drum contents would not be collected.  In addition, the number of 
samples submitted for laboratory chemical analysis may increase or decrease depending 
on headspace results, field observations, the spatial distribution and types of existing 
data, and the number and types of samples collected. 
 
The intent of the test pit and test trench investigation is to identify locations that exhibit 
similar characteristics (i.e., visual, physical, and, to the extent the materials are analyzed, 
chemical composition).  Test pits may be grouped together based on similar field 
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observations.  Where grouping occurs, CRA will select samples from the entire grouping 
for chemical analysis. Sample selection will be performed such that fill types from 
multiple different locations are selected.  The parameters and associated analytical 
methods are specified in Tables K.3.1, and K.5.3. The composite samples will be 
analyzed using TCLP methods for the parameters listed in Table K.3.1. 
 
 
K.4.1.2 GROUNDWATER 

The objectives for the phases of work associated with groundwater are as follows:  
 
 define subsurface stratigraphy, including identifying till-rich zone(s) and sand and 

gravel aquifer zone(s) at locations beneath the Site to a depth of 100 feet below 
ground surface using Rotosonic drilling; 

 collect data to assist in characterizing groundwater impact; 

 recognizing that there may be seasonal or event-related differences in groundwater 
elevation, flow conditions and contaminant concentrations, and that there may be 
more than one contaminant flow path and more than one source of groundwater 
contamination at the Site, attempt to:  i) determine the appropriate screened 
interval(s) for shallow monitoring wells at Vertical Aquifer Sampling (VAS) locations 
through VAS data; ii) compare the screened intervals identified through VAS to the 
screened intervals and screen lengths in the existing wells; and iii) determine, based 
on these results and all existing data for the Site, if the screened intervals and screen 
length of the existing wells represent a zone of chemical impact in the shallow 
aquifer that is worthwhile to continue to monitor or not; 

 characterize groundwater chemistry at Site monitoring wells through groundwater 
sampling and laboratory analysis; and 

 collect groundwater and surface water elevation measurements over time to identify 
horizontal hydraulic gradients, flow directions, and, if nested wells are proposed in 
Phase 2, vertical hydraulic gradients. 

 
Phase 2 will consist of three main work tasks – monitoring well installation, 
groundwater sampling, and continuous hydraulic monitoring.   
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The specific rationale for well locations will be developed after the completion of vertical 
aquifer sampling (VAS) at the Site.  VAS and groundwater sampling are detailed in the 
Groundwater Letter Work Plan, which is provided as Appendix K-C.  Groundwater 
samples will be collected and analyzed for all or a subset of the parameters listed in 
Table K.3.1, as appropriate, in accordance with the sampling procedures in the FSP. 
 
Filtering is an important process to remove suspended particulate that affect sample 
results.  Filtration of groundwater samples is generally limited to metals and DOC 
analysis. 
 
Filtering can be completed in the field using in-line filters or a vacuum filter kit.  
Filtering of samples can also be completed by the laboratory, in which case the samples 
must not be preserved and must be at the laboratory within at least 24 hours of sample 
collection. 
 
 
K.4.1.3 SURFACE WATER 

The objective of the surface water sampling (if required) is as follows: 
 
 verify groundwater/surface water interactions, groundwater migration, and human 

health and ecological risks associated with exposure to Site surface water.  

 
If surface water and sediment samples are collected at the same location, the surface 
water samples will be collected first.  If collected, surface water samples will be collected 
and analyzed for all or a subset of the parameters listed in Table K.3.1, as appropriate, in 
accordance with the sampling procedures in the FSP. 
 
 
K.4.1.4 SEDIMENT 

The objective of the sediment sampling (if required) is as follows: 
 
 characterize sediments and determine the nature and extent of sediment migration 

and contaminant adsorption. 
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If collected, sediment samples will be analyzed for all or a subset of the parameters 
listed in Table K.3.1, as appropriate, in accordance with the sampling procedures in the 
FSP.  
 
 
K.4.1.5 LANDFILL GAS/SOIL VAPOR 

The objectives of the landfill gas/soil vapor sampling are as follows: 
 
 assess the presence of LFG and soil vapor concentrations at locations within the Site, 

including properties along Dryden Road; 

 obtain current data in locations where historic information indicated potential 
landfill gas generation concerns;  

 develop information to assist in calculating future landfill gas generation rates for 
the FS1; and  

 develop information to assist in evaluating the need for and type of landfill gas 
control at the Site for the FS. 

 

Soil gas probes will be installed in the vicinity of the Site in accordance with the Landfill 
Gas/Soil Vapor Investigation Letter Work Plan provided in Appendix K-D.  Four of the 
20 gas probes are located within the limits of the Preliminary Direct Contact Risk – 
Presumptive Remedy Area (DC-PRA) and will provide information with respect to 
LFG/soil vapor generation within known municipal waste landfill areas.  The scope and 
location of the gas probes has also taken the closest receptors into consideration.  A total 
of 14 gas probe locations are proposed for installation along Dryden Road.  Twelve of 
the sixteen gas probes are located on commercial properties within 50 feet of occupied 
structures on Dryden Road.  These gas probes will provide data with respect to the risk 
to occupants of adjacent buildings from LFG and soil vapor migration from the Site.  The 
soil gas probe installation procedures are presented in Section J.2.6 of the FSP.  Further 
details regarding the soil gas probe sampling protocol are presented in Appendix J-J of 
the FSP. 
 

                                                      
1 The requirements for the explosive gas monitoring plan specified in OAC 3745-27-12 will be 

assessed once it is known if there is explosive gas issues associated with this landfill that has 
been closed for more than 30 years. 
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If collected, soil gas samples will be analyzed for all or a subset of the parameters listed 
in Table K.3.1, as appropriate.  As discussed in Appendix K-D, field measurements of 
gas pressure, methane (v/v), combustible gases (lower explosive limit, LEL), and 
oxygen (v/v) will be made. 
 
 
K.4.1.6 LEACHATE SEEP INVESTIGATION 

The objectives of the leachate seep investigation are as follows: 
 
 complete a seep inspection to identify the location, extent, and characteristics of 

seeps observed along Site embankments and in other on-Site and near-Site areas; 

 characterize seeps observed along Site embankments and in other areas; and 

 identify any area(s) that may require further investigation. 

 
In accordance with the Leachate Seep Investigation Letter Work Plan provided in 
Appendix K-E, this assessment will consist of a visual inspection of the entire 
embankment surface, nearby areas, and low lying areas with an objective to document 
any evidence of groundwater or leachate discharge from any portion of the bank and 
other nearby or low-lying areas.  Specific items to be investigated include identifying 
erosion rills, areas of surface staining and/or stressed vegetation, and wet or saturated 
areas resulting from seeping liquid.  
 
Should leachate seeps, surface staining, stressed vegetation, or other evidence of a 
leachate seep be identified in any of the embankments or in other areas CRA will collect 
leachate and/or soil samples (as detailed below) at the identified location.  If no active 
seep is observed but indirect evidence of a seep is observed (erosion rills, stressed 
vegetation, etc.), then CRA will collect a surface soil sample from the area where the 
observation was made.   
 
Leachate and leachate seep soil samples will be collected and analyzed for all or a subset 
of the parameters listed in Table K.3.1, as appropriate, in accordance with sampling 
procedures in the FSP. 
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K.4.1.7 SUB-SLAB SOIL VAPOR AND INDOOR AIR SAMPLING ACTIVITIES 

The objectives of the sub-slab soil vapor sampling are as follows: 
 
 Determine whether contaminant concentrations pose more than a 1×10-4 cancer risk 

or a hazard index (HI) greater than 1.0 through the vapor intrusion (VI) pathway to 
current or potential future receptors 

 Determine whether concentrations of combustible gases within a structure exceed 10 
percent of the Lower Explosive Limit (LEL) for methane) 

 Identify buildings where indoor air sampling is required based on the sub-slab 
sample results 

 

Sub-slab soil vapor probes will be installed in accordance with the Vapor Intrusion 
Investigation Work Plan, dated December 17, 2010.  Sub-slab soil vapor probes will be 
installed beneath the following existing on-Site structures: 
 
A.  Structures On Site West of Dryden Road: 

3 building structures on Lot 5054 
3 building structures on Lot 5171 
2 building structures on Lot 5172 
1 building structure on Lot 5173 
1 building structure on Lot 5174 
1 building structure on Lot 5175, and 

 
B.  Structures On Site or Adjacent to Site Along East River Road: 

4 building structures on Lot 4610 (Barnett; on-Site) 
2 building structures on Lot 3207 
1 residence on Lot 3253; and 
1 building structure on Lot 3254. 

 
Prior to conducting the sub-slab soil vapor sampling, CRA will visually inspect the Lots 
in question and document the number and type of buildings present on each Lot in 
order to ensure that all buildings that are or may be occupied are included in the 
sampling program.   
 
Prior to installing the sub-slab soil vapor probes, a survey will be conducted of each 
building, to identify potential preferential pathways for vapor migration under the 
building.  Details of the building survey are included in the Vapor Intrusion 
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Investigation Work Plan.  If any structure on or adjacent to the Site that is or may be 
occupied has no slab (e.g., dirt or gravel floor), indoor air samples will be collected.  For 
any location where an indoor air sample is collected, CRA will also install a soil vapor 
probe screened between 3 and 5 feet below ground surface in accordance with CRA’s 
SOP [Appendix J-F-11 of the Field Sampling Plan (FSP)] in order to attempt to correlate 
indoor air concentrations to concentrations of contaminants in soil vapor near the 
structure.  The soil vapor probes will be installed immediately adjacent to the side of the 
building closest to the most likely source of any soil vapor impacts.    In addition, where 
indoor air samples are collected, CRA will also collect ambient air samples immediately 
adjacent to the structure as per CRA’s SOP.  

 
CRA’s standard operating procedure (SOP) for installing sub-slab probes and collecting 
sub-slab vapor samples are in Attachment A to the Vapor Intrusion Investigation Letter 
Work Plan (addendum to the FSP).  CRA’s SOP for indoor air sampling is in 
Attachment B to the Vapor Intrusion Letter Work Plan (addendum to the FSP). 
 
If collected, sub-slab soil gas samples will be analyzed for benzene, toluene, 
ethylbenzene, and xylenes (BTEX), along with chlorinated VOCs including 
perchloroethylene (PCE), trichloroethylene (TCE), cis/trans-1,2-dichloroethylene (1,2-
DCE), 1,1-dichloroethylene (1,1-DCE), and VC in accordance with the USEPA Toxic 
Organics-15 (TO-15) parameter list.   
 
 
K.4.2 MEASUREMENT PERFORMANCE CRITERIA 

The measurement performance criteria for precision, accuracy, representativeness, 
completeness, comparability, and sensitivity (PARCCS) are provided in the following 
subsections. 
 
 
K.4.2.1 PRECISION 

Precision is a measure of the degree to which two or more measurements of the same 
characteristic (i.e., analyte, parameter, etc.) under the same or similar conditions are in 
agreement. 
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K.4.2.1.1 FIELD PRECISION CRITERIA 

Precision of the field sample collection procedures will be assessed by the data from 
analysis of field duplicate samples.  Relative percent differences (RPDs) will be 
calculated for detected analytes from field duplicate sample sets.  Field duplicate 
samples will be collected at a minimum frequency of one per 10 investigative samples.  
RPDs of 50 percent for water sample field duplicates will be used as advisory limits.  
Professional judgment will be used for any data qualification. 
 
Field precision for measurements obtained during well stabilization monitoring will be 
assessed through the collection and measurement of duplicate samples or calibration 
solutions at a frequency of one per 10 or fewer field measurements.  The precision 
acceptance criteria for field measurements obtained during the field activities are 
presented in the SOPs in Appendix K-F. 
 
 
K.4.2.1.2 LABORATORY PRECISION CRITERIA 

Laboratory precision will be assessed through the calculation of RPDs for 
replicate/duplicate sample analyses.  In general, these will be matrix spike/matrix spike 
duplicate (MS/MSD) for water and soil samples while laboratory control 
sample/laboratory control duplicate (LCS/LCD) are used for air samples.  The equation 
to be used to determine precision is presented in Section K.7.2.2 of this QAPP.  Current 
laboratory precision control limits for the analyses are presented in Table K.4.3 and the 
TestAmerica Reference Data Summary provided in Appendix K-G. 
 
 
K.4.2.2 ACCURACY 

Accuracy is the extent of agreement between an observed value (i.e., sample result) and 
the accepted or true value for the parameter being measured. 
 
 
K.4.2.2.1 FIELD ACCURACY CRITERIA 

The criteria for accuracy of the field sample collection procedures will be to ensure that 
samples are not affected by sources external to the sample, such as sample 
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contamination by ambient conditions or inadequate equipment decontamination 
procedures.  Field sampling accuracy will be assessed by the data from field and trip 
blank samples. 
 
Field blank samples will be collected at a frequency of one per 10 sampling equipment 
decontamination procedures or a least once per day of sampling equipment cleanings, 
whichever is more frequent.  Field blank samples will be collected by routing 
laboratory-provided deionized water through decontaminated sampling equipment.  
Field blank samples will be analyzed to check procedural contamination and/or 
ambient conditions and/or sample container contamination at the Site that may cause 
sample contamination.  Field blank samples will not be collected for the samples 
collected using pre-cleaned or clean, disposable sampling equipment. 
 
Field blank samples should not contain target analytes.  The field blank sample data will 
be evaluated using the procedures specified in Section K.7.2.3 of the QAPP.  Accuracy 
will be ensured by adhering to all sample-handling procedures, sample preservation 
requirements, and holding time periods. 
 
Accuracy of field measurements obtained during groundwater monitoring will be 
assessed by analyzing calibration check samples.  Accuracy acceptance criteria for field 
measurements obtained during the field activities are presented in the SOPs in 
Appendix K-F. 
 
 
K.4.2.2.2 LABORATORY ACCURACY CRITERIA 

Laboratory accuracy will be assessed by determining percent recoveries from the 
analysis of laboratory control samples (LCSs) or standard reference materials (SRMs).  
Accuracy relative to the sample matrix will be assessed by determining percent 
recoveries from the analysis of MS/MSD samples.  MS/MSD samples will be 
collected/designated for the analyses at a minimum frequency of one per 20 or fewer 
samples.  The equation to be used to determine accuracy for this project is presented in 
Section K.7.2.3 of this QAPP.  Current laboratory accuracy control limits are presented in 
Table K.4.3 and in the TestAmerica Reference Data Summary provided in 
Appendix K-G. 
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The accuracy of the organics analyses also will be monitored through the analysis of 
surrogate compounds.  Surrogate compounds are added to each sample, standard, 
blank, and QC sample prior to sample preparation and analysis.  Surrogate compounds 
are not expected to be found occurring naturally in the samples, but behave analytically 
similar to the compounds of interest.  Consequently, surrogate compound percent 
recoveries will provide information on the effect that the sample matrix exhibits on the 
accuracy of the analyses.  Table K.4.4 and the TestAmerica Reference Data Summary 
provided in Appendix K-G provides current laboratory surrogate compound percent 
recovery control limits for the organic analyses. 
 
 
K.4.2.3 REPRESENTATIVENESS 

Representativeness is a qualitative term that describes the extent to which a sampling 
design adequately reflects the environmental condition of a site.  Representativeness 
also reflects the ability of the sample team to collect samples and laboratory personnel to 
analyze those samples in such a manner that the data generated accurately and precisely 
reflect the conditions at a site. 
 
 
K.4.2.3.1 FIELD REPRESENTATIVENESS CRITERIA 

Representativeness is dependent upon the proper design of the sampling program.  The 
representativeness criteria for field sampling will be to ensure that the sampling grids 
are properly established at the site, that the correct monitoring wells are sampled, and 
that the sampling procedures in the Appendix J-J of the FSP are followed.  The sampling 
programs were designed to provide data representative of Site conditions.  During 
development of these programs, consideration was given to past waste disposal 
practices, existing analytical data, physical setting and processes, and constraints 
inherent to the Superfund program.   
 
 
K.4.2.3.2 LABORATORY REPRESENTATIVENESS CRITERIA 

The representativeness criteria for laboratory data will be to ensure that the proper 
analytical procedures are used for sample preparation (e.g., homogenizing the sample 
prior to subsampling), sample analysis, and that sample holding times are met.  
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Additionally, the accuracy and precision of the laboratory data affect representativeness.  
The laboratory representativeness criteria will include achieving the accuracy and 
precision criteria for the sample analyses. 
 
 
K.4.2.4 COMPARABILITY 

Comparability is an expression of the confidence with which one data set can be 
compared with another. 
 
 
K.4.2.4.1 FIELD COMPARABILITY CRITERIA 

The criteria for field comparability will be to ensure and document that the sampling 
networks designed for the FSP activities are properly implemented and the sampling 
procedures in the Appendix J-J of the FSP are followed for the duration of the sampling 
programs. 
 
 
K.4.2.4.2 LABORATORY COMPARABILITY CRITERIA 

The criteria for laboratory data comparability will be to ensure that the analytical 
methods used for the investigative sampling and analysis events that are comparable to 
the methods used for previous sampling events.  The analytical methods identified in 
Section K.5.3.2 of this QAPP are comparable to the methods used to generate data for 
previous investigations. 
 
 
K.4.2.5 COMPLETENESS 

Completeness is a measure of the amount of valid data obtained from a measurement 
system compared to the amount of data that were expected to be obtained under normal 
conditions. 
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K.4.2.5.1 FIELD COMPLETENESS CRITERIA 

The criteria for field completeness will be that a minimum of 90 percent of the 
field-measured data are valid.  The procedure for determining field data validity is 
provided in Section K.5.9.2 of this QAPP.  The equation for calculating completeness is 
presented in Section K.7.2.5 of this QAPP. 
 
 
K.4.2.5.2 LABORATORY COMPLETENESS CRITERIA 

The criteria for laboratory completeness will be that a minimum of 90 percent of the 
laboratory data will be determined to be valid (usable) for the intended purpose.  The 
procedure for determining laboratory data validity is provided in Section K.5.9.2 of this 
QAPP.  The equation for calculating completeness is presented in Section K.7.2.5 of this 
QAPP. 
 
 
K.4.2.6 SENSITIVITY 

Sensitivity is the ability of a method or instrument to detect a parameter to be measured 
at a level of interest. 
 
 
K.4.2.6.1 FIELD SENSITIVITY CRITERIA 

The sensitivity of the field flow-through cell multi-meters selected to monitor well 
stabilization for this project will be measured by analyzing calibration check solutions, 
where appropriate, that equate to the lower end of the expected concentration range. 
 
 
K.4.2.6.2 LABORATORY SENSITIVITY CRITERIA 

The sensitivity requirements for the laboratory analyses are defined by the targeted 
quantitation limits (TQL) and method detection limits (MDL) which are provided in 
Table K.3.2, Table K.3.3, Table K.3.4, Table K.3.5, and Appendix K-G.  The evaluation 
criteria for this sampling program are the USEPA Region 9 Preliminary Remediation 
Goals (PRGs) provided in Table K.4.1.  In certain cases, the groundwater PRGs are lower 
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than the targeted quantitation limits identified in Table K.3.2.  In these cases the 
estimated concentrations reported below the TQL down to the laboratory's method 
detection limit will provided for these analyses.  However, the PRGs for several 
compounds still will not be achievable using this approach. 
 
 
K.4.3 SPECIAL TRAINING/CERTIFICATION REQUIREMENTS 

Special training/certification requirements for this project were provided in 
Section K.2.5. 
 
 
K.4.4 DOCUMENTATION AND RECORDS 

The documents, records, and reports generated during the investigative activities are 
identified in the following subsections. 
 
 
K.4.4.1 FIELD AND LABORATORY RECORDS 

Documents and records generated during the project include sample collection records, 
QC sample records, field measurement records, laboratory records, and data handling 
records.  A brief description of these documents and records are provided below.  
Detailed information on these records is provided in subsequent sections of this QAPP. 
 
Sample collection records that will be used during the sampling activities include field 
logbooks, stratigraphic logs, sample labels, chain-of-custody records, and shipping 
papers. 
 
QC sample records that will be used during the project to document the generation of 
QC samples include field logbooks for recording field duplicate samples and MS/MSD 
samples.  TestAmerica will maintain appropriate documentation of trip blank sample 
preparation, quality records for deionized water sent for field blank samples, and 
sample integrity information.  Records of sample preservation will be maintained in 
field logbooks and by TestAmerica. 
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Field measurements will be recorded in bound logbooks.  Calibration data, where 
applicable, will also be recorded in these logbooks. 
 
Laboratory records that will be maintained for the project include sample receipt 
documentation, field and laboratory chain-of-custody documentation, sample container 
cleanliness certifications, reagent and standard reference material certifications, sample 
preparation records, sample analysis records (e.g., run logs), instrument/raw data, QC 
data, calibration data, corrective action reports, and final reports. 
 
Data handling records that will be maintained include verification of computer 
programs used to manipulate or reduce raw data into final results and data validation 
reports.  TestAmerica will maintain documentation of data verification and reduction 
procedures as necessary for the analyses used during the investigative activities.  CRA 
will maintain checklists, notes, and reports generated during the external data validation 
process. 
 
 
K.4.4.2 DATA REPORTING FORMAT 

Field data will be recorded in bound logbooks or on standard forms (stratigraphic logs).  
The details for recording field data are provided in Section K.5.2.2.1 of this QAPP.  Field 
data will be primarily generated from direct-reading meters or consist of field readings 
(e.g., depth to water measurements) or observations.  These data will be tabulated and 
included in project reports or submittals. 
 
Laboratory reports for the investigative activities include two levels of data deliverables 
depending on the data validation level required.  These two report data deliverables are 
described below: 
 
QC Summary Report - Reduced Data Validation 
 
i) Title Page: 

 project name and number; 

 laboratory project or lot number; 

 signature of the Laboratory QA Officer or his designee; and 

 date issued. 
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i) Table of Contents - laboratory report contents 

ii) Case Narrative: 

 number of samples and respective matrices; 

 laboratory analysis performed; 

 any deviations from intended analytical strategy; 

 definition of data qualifiers used; 

 QC procedures utilized and references to the acceptance criteria; 

 condition of samples "as received"; 

 discussion of whether or not sample holding times were met; 

 discussion of technical problems or other observations which may have 
created analytical difficulties; and 

 discussion of laboratory QC checks which failed to meet project criteria. 

i) Analytical Methods Summary - methods of sample preparation and analyses for 
samples. 

ii) Analytical Sample Summary - cross-reference table of laboratory sample to 
project sample identification numbers. 

iii) Shipping and Receiving Documents: 

 sample container documentation; and 

 sample reception information and original chain of custody record. 

i) Chemistry Data Package by Analysis: 

 Sample Results: 

 CRA and laboratory sample identification numbers; 

 dates and times of sample collection, reception, preparation, and/or 
analysis; 

 sample specific quantitation (report) limits (RL), reporting MDL and 
estimated values between the RL and MDL; 

 methods of sample preparation and analyses for samples; and 

 dilution factors. 

 QC Summary Data with Current Control Limits: 

 method blank results;  
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 surrogate recoveries (organics);  

 matrix spike and matrix spike duplicate recoveries; 

 laboratory control samples (laboratory control duplicates): and 

 matrix duplicate relative percent differences. 
 
Laboratory QC summary data deliverables will be provided to CRA within 14 days from 
the date of sample log-in for analysis at the laboratory. 
 
Expanded Report – Full Data Validation 
 
These report deliverables include those in the QC Summary reports identified above 
with the following additional items. 
 
 Chemistry Data Package by Analysis 

 QC Summary Data with Current Control Limits: 

 GC/MS tuning results (organic); 

 Internal standards; 

 Interference check standards (inorganics); 

 Serial dilutions. 

 Standard Data: 

 initial calibration data, initial calibration checks, continuing calibration 
verification/check standards; 

 initial and continuing calibration blanks; and 

 raw data for calibration data (data chromatograms, parameter specific 
quantitation reports, mass spectra and instrument printouts. 

 Raw Data: 

 Dated chromatograms, parameter specific quantitation reports, mass 
spectra and instrument printouts of all samples and QC samples; 

 Instrument run logs; 

 Sample preparation records; and 

 Instrument conditions. 
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Laboratory expanded data deliverables will be provided to CRA within 21 days from the 
date of sample log-in for analysis at the laboratory. 
 
 
K.4.4.3 DATA ARCHIVING AND RETRIEVAL 

A 10-year maintenance period is required following completion of the remedial action. 
All records will be maintained for a period of 6 years following the 10-year maintenance 
period.  USEPA is to be notified 90 days prior to disposal or destruction of records. 
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K.5.0 DATA GENERATION AND ACQUISITION 

The design and implementation of the measurement systems that will be used during 
the investigative activities, including sampling procedures, analytical procedures, and 
data handling and documentation are detailed in the following subsections. 
 
 
K.5.1 SAMPLING PROCESS DESIGN 

The rationale for the investigative activities is provided in the FSP and the Letter Work 
Plans.  The sampling program was developed based on the Site inspections conducted 
by CRA, review of existing data, and refined through planning meetings. 
 
 
K.5.1.1 SAMPLING METHODS 

Sampling methods for the collection of soil, groundwater, surface water and sediment 
samples are provided in Appendix J-J of the FSP. 
 
 
K.5.1.2 FIELD EQUIPMENT AND  

SAMPLE CONTAINER CLEANING PROCEDURES 

Equipment cleaning/decontamination procedures are provided in Appendix J-J of the 
FSP.  Sample containers will be provided by TestAmerica.  TestAmerica's vendor for 
sample containers is ESS of Jackson, Michigan.  All containers will be pre-cleaned in 
accordance with the USEPA guidance document entitled "Specifications and Guidance 
for Contaminant-Free Sample Containers", EPA 540/R-93/051.  Certificates of analysis 
for each lot of containers will be maintained by TestAmerica. 
 
 
K.5.1.3 FIELD EQUIPMENT MAINTENANCE, TESTING, AND 

INSPECTION REQUIREMENTS  

Field equipment will be inspected and tested prior to being shipped to the field.  
Maintenance logs for all field equipment are kept in CRA's field equipment files at the 
CRA office from which the equipment was shipped.  Prior to use in the field, the 
equipment is checked again, generally during field calibration, and the performance 
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information is recorded in the field logbook.  All equipment shipped back from the field 
is inspected and tested upon return.  Any required maintenance is performed and 
documented prior to the equipment being returned to service.  Example field equipment 
maintenance, testing, and inspection forms are provided in Appendix K-H. 
 
Critical spare parts for field equipment and replacement field equipment are available at 
each CRA office and can be shipped for overnight delivery, picked up at the CRA office, 
or delivered to the field when the need is identified.  Alternately, field equipment 
vendors (e.g., Hazco) can provide replacement equipment if needed.  The replacement 
equipment can be shipped for overnight delivery as necessary.  A list of critical spare 
parts for field equipment is provided in Table K.5.1. 
 
 
K.5.1.4 INSPECTION AND ACCEPTANCE  REQUIREMENTS FOR 

SUPPLIES AND SAMPLE CONTAINERS  

The field supplies for the investigative activities consist of calibration standard solutions 
for field instrument calibration and calibration checks, detergent (Alconox) for 
equipment cleaning, distilled water for sample collection equipment rinsing, deionized 
water for final sample collection equipment rinsing, chemical preservatives for pH 
adjustment of the appropriate aliquots of aqueous samples, and sample containers to 
collect the water and soil samples. 
 
CRA's Field QA Officer is ultimately responsible for ensuring that the field calibration 
standards for the project are acceptable.  The calibration standards will be checked prior 
to being sent to the field to ensure that they have not expired or otherwise degraded.  
New calibration standards will be purchased if existing standards are found to be 
expired or degraded.  Alconox, which is a standard laboratory-grade detergent, also is 
obtained from Cole Parmer.  Distilled water will be purchased as needed from a variety 
of vendors. 
 
Deionized water, purge-and-trap grade water, chemical preservatives, and sample 
containers will be provided by TestAmerica.  TestAmerica will maintain documentation 
of the purity/cleanliness for these materials.  The TestAmerica QA Officers are 
ultimately responsible for ensuring that these materials are acceptable for the project.  
The acceptability of these materials for use will be evaluated by reviewing lot analysis 
certificates (deionized water, chemical preservatives, and containers).  Purge-and-trap 
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grade water will be obtained from TestAmerica's volatile organic analysis laboratory 
and will meet the acceptability requirements for method blank samples specified in their 
VOC analysis SOP.  Water, preservatives, and containers that do not meet TestAmerica's 
acceptability requirements will not be shipped to the field. 
 
 
K.5.2 SAMPLE HANDLING AND CUSTODY REQUIREMENTS 

The procedures for sample handling, labeling, shipping, and chain-of-custody 
documentation are provided in the subsections that follow. 
 
 
K.5.2.1 SAMPLE HANDLING 

The procedures used to collect the samples are provided in Appendix J-J of the FSP.  
Sample aliquots will be containerized in order of decreasing analyte volatility.  
Table K.5.2 identifies the requirements for the number of containers, container volume, 
container type (material of construction), preservation, holding time periods, packaging, 
and shipping for the analyses associated with each sampling program. 
 
The sample numbering system for the project has been designed to uniquely identify 
each sample from each sampling program and event.  This numbering system consists of 
the sample matrix code, project reference number, sample collection date, sampler's 
initials, and sequential number beginning with 001 continuing throughout the sampling 
program and event. 
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An example of the sample numbering system follows: 
 
 MC-38443-mmddyy-XX-001 
 
where: 
 
MC (Matrix Code) = GW - groundwater, SW - surface water, S – soil, SG - soil gas, 

SE-sediment, W-field blank samples 
38443 = Project reference number 
mmddyy  = Date in month/day/year 
XX = Sampler's first and last initials 
001 = Sequential number for event 
 
Field duplicate samples will be numbered consistent with this system to avoid 
laboratory bias of field QC samples.  Samples designated for MS/MSD analysis will be 
identified as such in the remarks column of the chain-of-custody form.  Trip blank 
samples are provided by the laboratory and labeled as such.  Trip blank samples will be 
identified on the chain-of-custody form with the date of collection (Trip 
Blank-mm/dd/yy) to ensure that the trip blank sample data are uniquely identified. 
 
Samples collected for off-Site analysis will be placed in shipping coolers containing 
bagged, cubed ice immediately following collection.  The samples will be grouped in the 
shipping cooler by the order in which the samples are collected, and shipped to the 
laboratory via an overnight courier service, generally on the day they are collected.  The 
only exceptions to this procedure will be for samples collected after the courier service 
has picked up the shipment for the day (generally only at remote sites) and samples 
collected on a Sunday or holiday.  In these instances, the samples will be shipped on the 
next business day.  An example shipping form is provided in Appendix K-H. 
 
The laboratory will group the samples in sample delivery groups (SDGs) by sampling 
program.  An SDG is a group of field samples (including field QC samples) received by 
the laboratory within seven calendar days. 
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K.5.2.2 SAMPLE CUSTODY 

Chain-of-custody is the sequence of possession of an item.  An item (such as a sample or 
final evidence file) is considered to be in custody if the item is in actual possession of a 
person, the item is in the view of the person after being in his/her actual possession, or 
the item was in a person's physical possession but was placed in a secure area by that 
person.  Field, laboratory, and final evidence files custody procedures are described in 
the subsections that follow. 
 
 
K.5.2.2.1 FIELD CUSTODY PROCEDURES 

Logbooks will used to record field data collection activities.  Entries into field logbooks 
will be described in as much detail as possible to ensure that a particular situation could 
be reconstructed solely from logbook entries.  Field logbooks will be bound field survey 
books or notebooks with consecutively numbered pages.  Logbooks will be assigned to 
field personnel and will be stored at CRA's Detroit, Michigan office when not in use.  
Each logbook will be identified by the project-specific document number (38443). 
 
The title page of each logbook will contain the following information: 
 
 person to whom the logbook is assigned; 

 logbook number; 

 project name; 

 project start date; and 

 end date. 

 
Entries into the logbook will contain a variety of information.  At the beginning of each 
day's logbook entry, the date, start time, weather, names of all sampling team members 
present, and the signature of the person making the entry will be entered.  The names of 
individuals visiting the site or field sampling team and the purpose of their visit will 
also be recorded in the field logbook. 
 
All field measurements obtained and samples collected will be recorded.  All logbook 
entries will be made in ink, signed, and dated with no erasures.  If an incorrect logbook 
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entry is made, the incorrect information will be crossed out with a single strike mark, 
which is initialed and dated by the person making the erroneous entry.  The correct 
information will be entered into the logbook adjacent to the original entry. 
 
Whenever a sample is collected or a measurement is made, a detailed description of the 
location will be recorded in the logbook.  Photographs taken at a location, if any, will 
also be noted in the logbook.  All equipment used to obtain field measurements will be 
recorded in the field logbook.  In addition, the calibration data for all field measurement 
equipment will be recorded in the field logbook or on standard field forms. 
 
Samples will be collected following the sampling procedures documented in the 
Appendix J-J of the FSP.  The equipment used to collect samples, time of sample 
collection, sample description, volume and number of containers, preservatives added 
(if applicable) will be recorded in the field logbook.  Each sample will be uniquely 
identified using the sample numbering system provided in Section K.5.2.1 of this QAPP. 
 
The sample packaging and shipping procedures summarized below will ensure that the 
samples arrive at the laboratory with the chain-of-custody intact: 
 
1. The field sampler is personally responsible for the care and custody of the 

samples until they are transferred to another person or the laboratory.  As few 
people as possible will handle the samples. 

2. All sample containers will be identified by using sample labels that include the 
sample identification number, sample type, sampler, date of collection and 
analyses to be performed.  Sample labels will be completed for each sample 
using waterproof ink.  An example of a sample label is provided in 
Appendix K-H. 

3. Samples will be accompanied by a properly completed chain-of-custody form.  
The sample identification numbers and required analyses will be listed on the 
chain-of-custody form.  When transferring the possession of samples, the 
individuals relinquishing and receiving the samples will sign and record the date 
and time on the form.  The chain-of-custody form documents sample custody 
transfers from the sampler to another person, to the laboratory, or to/from a 
secure storage area. 

4. Samples will be properly packaged for shipment (see Table K.5.2) and 
dispatched to the laboratory for analysis with a separate signed chain-of-custody 
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form enclosed in and secured to the inside top of each shipping cooler.  Shipping 
coolers will be secured with custody tape for shipment to the laboratory.  The 
custody tape is then covered with clear plastic tape to prevent accidental damage 
to the custody tape.  An example of the custody tape to be used for this project is 
provided in Appendix K-H. 

5. If samples are collocated with a government agency or other entity, it is the 
responsibility of that entity to prepare its own chain-of-custody form for the 
samples.  Information regarding the identity of the entity and the samples that 
are being collocated will be recorded in the field logbook. 

6. All sample shipments will be accompanied by the chain-of-custody form 
identifying its contents.  The chain-of-custody form is a four-part 
carbonless-copy form.  The form is completed by the sampling team, which, after 
signing and relinquishing custody to the shipper, retains the bottom (goldenrod) 
copy.  The shipper, if different than the sampling team members, retains the pink 
copy after relinquishing custody to the laboratory.  The yellow copy is retained 
by the laboratory and the fully executed white copy is returned as part of the 
data deliverables package.  An example chain-of-custody form is provided in 
Appendix K-H. 

7. If the samples are sent by common carrier, a bill of lading (e.g., FedEx airbill) will 
be used and copies will be retained as permanent documentation.  Commercial 
carriers are not required to sign the chain-of-custody form as long as the form is 
sealed inside the sample cooler and the custody tape remains intact. 

 
 
K.5.2.2.2 LABORATORY CUSTODY PROCEDURES 

Laboratory sample custody begins when the samples are received at the laboratory.  
TestAmerica's sample receiving group will assign a unique laboratory sample 
identification number to each incoming sample.  The field sample identification 
numbers, laboratory sample identification numbers, date and time of sample collection, 
date and time of sample receipt, and requested analyses will be entered into the sample 
receiving log.  TestAmerica's sample log-in, custody, and document control procedures 
are detailed in the appropriate SOPs in Appendix K-F. 
 
Following log-in, all samples will be stored within an access-controlled location and will 
be maintained properly preserved (as defined in Table K.5.2) until completion of all 
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laboratory analyses.  Unused sample aliquots and sample extracts/digestates/distillates 
will be maintained properly preserved for a minimum of 60 days following receipt of 
the final report by CRA.  TestAmerica will be responsible for the disposal of unused 
sample aliquots, sample containers, and sample extracts/digestates/distillates in 
accordance with all applicable local, state, and federal regulations.  Sample tags will be 
retained by the TestAmerica until completion of the analysis and shall be returned to 
CRA with the laboratory final analytical report. 
 
The laboratory will be responsible for maintaining analytical logbooks and laboratory 
data.  Raw laboratory data files will be inventoried and maintained by the laboratory for 
a period of five years, at which time CRA will advise the laboratory regarding the need 
for additional storage. 
 
 
K.5.2.2.3 FINAL EVIDENCE FILES CUSTODY PROCEDURES 

The final evidence file for the project will be maintained by CRA and will consist of the 
following: 
 
1. project plan; 

2. project logbooks; 

3. field data records; 

4. sample identification documents; 

5. chain-of-custody records; 

6. correspondence; 

7. references, literature; 

8. final data packages; 

9. miscellaneous - photos, maps, drawings, etc.; and 

10. final report. 
 
The final evidence file materials will be the responsibility of the evidentiary file 
custodian (CRA's Project Manager) with respect to maintenance and document removal.  
All records will be maintained for a period of six (6) years following completion of the 
10-year maintenance period as noted in Section K.4.4.3.  USEPA is to be notified 90 days 
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prior to disposal or destruction of records after the six-year maintenance period 
following completion of the remedial action has expired. 
 
 
K.5.3 ANALYTICAL METHOD REQUIREMENTS 

The field and laboratory analytical methods that will be used during the investigative 
activities are detailed in the following subsections. 
 
 
K.5.3.1 FIELD ANALYTICAL METHODS 

Field analytical procedures include the measurement of pH/temperature, specific 
conductivity, turbidity, dissolved oxygen, and oxidation/reduction potential (ORP) 
during sampling of groundwater at the Site.  Specific guidance in the measurement of 
these parameters is presented in the SOPs provided in Appendix K-F. 
 
 
K.5.3.2 LABORATORY ANALYTICAL METHODS 

All samples will be analyzed by TestAmerica-NC with the exception of the soil gas 
samples which will be analyzed by TestAmerica-LA, and the asbestos samples which 
will be analyzed by subcontracted EML San Bruno laboratory.  In general, water and soil 
samples will be acid digested and the digestates analyzed for metals by several 
instrumental methods including inductively coupled plasma (ICP) emission 
spectroscopy, ICP-Mass Spectroscopy (MS) and cold vapor atomic absorption (CVAA) 
spectroscopy.  Water and soil samples are analyzed for TCL VOC by purge and trap 
GC/MS. Semi-volatile organics (SVOC, PCBs, Pesticides and Herbicides) are solvent 
extracted and the extracts are analyzed by GC with electron capture detection (ECD) for 
PCBs and pesticides and MS for the SVOC.  Dioxin and furans are spiked with 
isotopically labeled dioxin and furans and then solvent extracted and the extracts are 
analyzed by high resolution (HR) GC/HRMS.  Methane, ethane, and ethene are 
analyzed as dissolved gases by headspace gas chromatography (GC).  The remaining 
inorganic parameters are analyzed by various gravimetric, colorimetric, microscopic, 
and spectrophotometric procedures.  The concentration of asbestos in wipe samples will 
be visually estimated using EPA Method 600/R-93/116.  In general, soil samples will be 
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crushed and analyzed for asbestos by performing a 400-point count technique which has 
a detection limit of 0.25%, under California Air Resource Board 435 method. 
 
The analytical methods that will be used by TestAmerica for analyzing the project 
samples are presented in Table K.5.3.  TestAmerica's SOPs for the analytical methods are 
presented in Appendix K-F.  Method validation and detection limit study information 
for the analyses are included in TestAmerica's SOPs. 
 
The quantities and types of QC samples for the investigation program are included in 
Table K.3.1. 
 
 
K.5.4 QUALITY CONTROL REQUIREMENTS 

The field and laboratory QC requirements for the investigative activities are discussed in 
the following subsections.  Specific QC checks employed and frequency of analyses are 
provided in the field and laboratory SOPs in Appendix K-F. 
 
 
K.5.4.1 FIELD SAMPLING QUALITY CONTROL 

Field QC requirements include analyzing reference standards for instrument calibration 
and for routine calibration checks.  The acceptance criteria are provided in the SOP in 
Appendix K-F.  Field QC samples for this project include field duplicate samples to 
assess the overall precision of the sampling and analysis event and trip blank samples to 
monitor cross-contamination of samples by VOCs.  The frequency of collection of these 
field QC samples were provided in Section K.4.2 and Table K.3.1 of this QAPP.  The 
evaluation of field QC data is provided in Section K.5.9.2 of this QAPP. 
 
 
K.5.4.2 ANALYTICAL QUALITY CONTROL 

The laboratory QC requirements for TCL VOC analyses to be performed on Site samples 
include analyzing mass tuning standards, method blanks, instrument blanks, initial 
calibration standards, continuing calibration verification standards, surrogate standards, 
MS/MSDs, and LCSs.  The acceptance criteria for all these QC checks except MS/MSD 
samples, surrogates, and LCSs are in TestAmerica's SOPs.   
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The laboratory QC requirements for the methane analyses to be performed on Site 
samples include analyzing method blanks, initial calibration verification standards, 
continuing calibration verification standards, surrogate standards, MS/MSD samples, 
and LCSs.  The analysis frequency for these QC samples are included in the applicable 
TestAmerica SOP in Appendix K-F.  The acceptance criteria for all these QC checks 
except MS/MSD samples, surrogates, and LCSs are in TestAmerica's SOPs. 
 
The laboratory QC requirements for metals analyses to be performed on Site samples 
include analyzing preparation blanks, initial calibration blanks, continuing calibration 
blanks, initial calibration verification standards, continuing calibration verification 
standards, interference check standards, internal standards, serial dilution samples, 
MS/MSD samples, and LCSs.  The analysis frequency for these QC samples are included 
in the applicable TestAmerica SOPs in Appendix K-F.  The acceptance criteria for all 
these QC checks except MS/MSD samples and LCSs are in TestAmerica's SOPs.   
 
The laboratory QC requirements for inorganic analyses to be performed on Site samples 
include analyzing method blanks, initial calibration standards, calibration check 
standards, MS/MSDs (if applicable), and LCSs.  The acceptance criteria for all these QC 
checks except MS/MSD samples, surrogates, and LCSs are in TestAmerica's SOPs. 
 
Laboratory QC batch control analyte MS/MSD and LCS acceptance criteria are provided 
in Table K.4.3 of this QAPP.  The acceptance criteria for surrogates are provided in 
Table K.4.4.  These acceptance criteria and the acceptance criteria for "all analyte" QC 
checks are included in the TestAmerica Reference Data Summary provided in 
Appendix K-G.  The QC acceptance criteria and the MDLs included in this QAPP are 
updated by the laboratory on a periodic basis.  The acceptance criteria in effect when the 
samples are analyzed will be identified in the laboratory final analytical reports, which 
may be different than those identified in the QAPP. 
 
 
K.5.5 INSTRUMENT/EQUIPMENT TESTING, INSPECTION, AND 

MAINTENANCE  REQUIREMENTS  

The procedures used to verify that instruments and equipment are functional and 
properly maintained are described in the following subsections. 
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K.5.5.1 FIELD INSTRUMENT MAINTENANCE 

The field equipment for this project includes flow-through cell type water quality meters 
and PIDs.  Specific preventive maintenance procedures to be followed for field 
equipment are those recommended by the manufacturer.  Field instruments will be 
checked and calibrated daily before use.  The maintenance schedule and 
trouble-shooting procedures for field instruments are presented in Table K.5.1. 
 
 
K.5.5.2 LABORATORY INSTRUMENT MAINTENANCE 

As part of their QA/QC program, the laboratories conduct routine preventive 
maintenance program to minimize the occurrence of instrument failure and other 
system malfunctions.  Designated laboratory employees will regularly perform routine 
scheduled maintenance and repair of (or coordinate with the instrument manufacturer 
for the repair of) all instruments.  All maintenance that is performed will be documented 
in the laboratory's maintenance logbooks.  All laboratory instruments are maintained in 
accordance with manufacturer's specifications. 
 
Table K.5.1 provides examples of the frequency at which components of key analytical 
instruments or equipment will be serviced.  The SOPs in Appendix K-F provide 
complete details for instrument preventive maintenance. 
 
 
K.5.6 CALIBRATION PROCEDURES AND FREQUENCY 

The procedures for maintaining the accuracy for all the instruments and measuring 
equipment which are used for conducting field tests and laboratory analyses are 
described in the following subsections.  These instruments and equipment will be 
calibrated prior to each use or according to a periodic schedule. 
 
 
K.5.6.1 FIELD INSTRUMENTS/EQUIPMENT 

Instruments and equipment used to gather, generate, or measure environmental data 
will be calibrated with sufficient frequency and in such a manner that accuracy and 
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reproducibility of results are consistent with the manufacturer's specification and 
requirements presented in the SOPs in Appendix K-F. 
 
Equipment to be used during field sampling will be examined to confirm that it is in 
operating condition.  This includes checking the manufacturer's operating manual for 
each instrument to ensure that all maintenance requirements are being observed.  
Individual calibration records for each field instrument that will be used for the project 
will be reviewed to ensure that any prior equipment problems have not been overlooked 
and all necessary repairs to equipment have been completed. 
 
 
K.5.6.2 LABORATORY INSTRUMENTS 

Calibration of laboratory equipment will be based on approved written procedures.  
Records of calibration, repairs, or replacement will be filed and maintained by the 
designated laboratory personnel performing quality control activities.  These records 
will be filed at the location where the work is performed and will be subject to QA audit.  
For all instruments, the laboratory will maintain a properly trained repair staff with 
in-house spare parts or will maintain service contracts with vendors. 
 
The records of calibration will be kept as follows: 
 
1. If possible, each instrument will have record of calibration permanently affixed 

with an assigned record number. 

2. A logbook will be assigned to each instrument showing description, 
manufacturer, model numbers, date of last calibration and the signature of the 
person who calibrated the instrument, due date of next calibration and 
compensation or correction figures, as appropriate. 

3. A written stepwise calibration procedure will be available for each piece of test 
and measurement equipment. 

4. Any instrument that is not calibrated to the manufacturer's original specification 
will display a warning tag or will otherwise be removed from service, as 
appropriate. 

 
Specific calibration procedures and frequencies are detailed in the laboratory SOPs in 
Appendix K-F. 
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K.5.7 INSPECTION/ACCEPTANCE CRITERIA FOR SUPPLIES 

AND CONSUMABLES  

The procedures that will be used to ensure that supplies and consumables used in the 
field and laboratory will be available as needed and free of contaminants are detailed in 
the following subsections. 
 
 
K.5.7.1 FIELD SUPPLIES AND CONSUMABLES 

Supplies and consumables for field measurements and sampling will be obtained from 
various vendors and include reference standards and solutions for pH, specific 
conductance, turbidity, dissolved oxygen and ORP, sample containers, preservatives, 
and detergent and water for equipment decontamination.  The vendors and inspection 
and acceptance criteria for these field supplies were presented in Section K.5.1.4 of this 
QAPP.  Additional field supplies and consumables include pump tubing, personnel 
protective equipment (PPE).  Pump tubing will be constructed of pre-cleaned 
high-density polyethylene.  These materials will not introduce contaminants into the 
samples or interfere with the analyses.  All field supplies will be consumed or replaced 
with sufficient frequency to prevent deterioration or degradation that may interfere with 
the analyses. 
 
 
K.5.7.2 LABORATORY SUPPLIES AND CONSUMABLES 

TestAmerica's vendor for general labware and reagents is Fisher Scientific.  Vendors for 
chromatography supplies and organic standards include Ultra Scientific, Supelco, 
Accustandard, Restek, ChemService, and Aldrich Chemical.  Vendors for metals and 
general chemistry parameters supplies and standards include Ultra Scientific, High 
Purity Standards, and Inorganic Ventures.  The lot numbers of reagents and standards 
are recorded and dates of receipt, first use, and expiration are documented.  Certificates 
of analysis are maintained on file to document reagent/standard purity. 
 
The SOPs in Appendix K-F provide details on identifying contaminants in reagents and 
standards, determining deterioration of reagents and standards, and the corrective 
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actions required if contaminants or deterioration are identified.  The laboratory QA 
Officer is ultimately responsible for the ensuring the acceptability of supplies and 
consumables. 
 
 
K.5.8 DATA ACQUISITION REQUIREMENTS  

(NON-DIRECT MEASUREMENTS)  

Historical data for the Site were generated during the various studies and monitoring 
events identified in Appendix K-A. 
 
 
K.5.9 DATA MANAGEMENT 

The procedures for managing data from generation to final use and storage are detailed 
in subsections that follow. 
 
 
K.5.9.1 DATA RECORDING 

Field data will be recorded in field logbooks and consist of measurements from direct 
reading instruments or direct measurements.  Field staff are responsible for recording 
field data and the Field QA Officer is responsible for identifying and correcting 
recording errors. 
 
Laboratory data are recorded in a variety of formats.  Data from instruments are 
recorded on magnetic media, strip charts, or bench sheets.  The laboratory SOPs in 
Appendix K-F provide the data-recording requirement for each preparation and analysis 
method. 
 
 
K.5.9.2 DATA VALIDATION 

Validation of field data for this project will primarily consist of checking for 
transcription errors and review of data recorded in field logbooks.  Data transcribed 
from the field logbook into summary tables for reporting purposes will be verified for 
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correctness by the Field QA Officer or his designee.  Any limitations on the use of field 
data will be included in the investigative activity reports. 
 
Validation of the analytical data will be performed by CRA chemistry staff under the 
direction of CRA's QA Officer.  Data evaluation SOPs will be based on the following: 
 
 QAPP requirements; 

 Laboratory SOPs; 

 the relevant and applicable evaluation criteria outlined in "USEPA CLP NFG for 
Superfund Organic Methods Data Review" (July 2007); 

 the relevant and applicable evaluation criteria outlined in "USEPA CLP NFG for 
Inorganic Data Review" (October 2004) (National Functional Guidelines); and 

 CRA's "Analytical Data Quality Assessment and Validation SOP" (April 2008), 
provided in Attachment K-J.   

 
The evaluation and action criteria specified in these documents will be used for 
validating the data.  However, the acceptance limits for QC data will be the control 
limits determined statistically by the laboratory, not the control limits specified in the 
National Functional Guidelines.  Qualifiers assigned to the data will be consistent with 
the data qualifiers specified in the National Functional Guidelines. 

 
Analytical data will be validated at one of two levels depending on the sampling event 
and data quality objectives.  The elements reviewed under these two data validation 
levels are described in the following sections and in Table K.5.4.  All samples evaluated 
for the Human Health Risk Assessment and the Ecological Risk Assessment will 
undergo a full data validation with the exception of samples collected for waste 
characterization, soil gas analysis, and vertical aquifer sampling which will undergo a 
reduced data validation. 
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The following deliverables will be evaluated for all samples (reduced data validation): 
 
i) technical holding times; 

ii) blanks; 

iii) system monitoring compounds (surrogate spikes); 

iv) MS/MSD results; 

v) laboratory control samples; and 

vi) field duplicates. 
 
A minimum of ten percent of all data will undergo a raw data review including 
chromatography and mass spectral data review, calculation checks from sample 
preparation though to final data, and a review for transcription errors.  The following 
deliverables will be evaluated during full validation: 
 
Organic Analyses: 
 
i) technical holding times; 

ii) GC/MS instrument performance check; 

iii) initial and continuing calibration; 

iv) blanks; 

v) system monitoring compounds (surrogate spikes); 

vi) internal standard performance; 

vii) MS/MSD results; 

viii) laboratory control samples; 

ix) field duplicates 

x) target compound identification and quantitation; and 

xi)  system performance 

 
Inorganic Analyses: 
 
i) technical holding times; 

ii) initial and continuing calibration standards and blanks; 
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iii) ICP/MS internal standard performance; 

iv) Blanks 

v) interference check samples; 

vi) laboratory control samples; 

vii) MS/MSD results; 

viii) Post digestion spikes; 

ix) ICP serial dilution; 

x) Analyte identification and quantitation; and 

xi) Field duplicates. 
 
The results of the data validation process will be documented in a memorandum that 
specifies all limitations on the usability of the analytical data. 
 
 
K.5.9.3 DATA TRANSFORMATION/DATA REDUCTION 

Field data reduction procedures will be minimal in scope compared to those 
implemented for laboratory data.  Only direct reading instrumentation will be employed 
in the field.  The use of field instrument meters will generate data read directly from the 
meters following calibration as outlined in the SOPs in Appendix K-F.  These data will 
be recorded into field logbooks immediately after the measurements are taken. 
 
Laboratory data reduction procedures will be followed according to the following 
protocol: 
 
1. Raw data produced and checked by the responsible analyst is turned over for 

independent review by another analyst. 

2. The area supervisor or senior chemist reviews the data for attainment of quality 
control criteria established by the QAPP. 

3. The area supervisor will decide whether any sample re-analysis is required. 

4. Upon completion of all reviews and acceptance of the raw data by the area 
supervisor, a report will be generated and sent to the laboratory Project Manager. 

5. The laboratory Project Manager will complete a thorough inspection of all 
reports. 
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6. Following review and approval of the preliminary report by the laboratory 
Project Manager, final reports will be generated and signed by the laboratory 
Project Manager. 

 
Specific equations used for data reduction are contained in the SOPs in Appendix K-F. 
 
 
K.5.9.4 DATA TRANSMITTAL/TRANSFER 

Field data from surveying and water level measurements will be entered into a standard 
Microsoft Excel spreadsheet format.  CRA's Field QA Officer is responsible for verifying 
the correctness of the field data after the data are transferred to a spreadsheet format.  
The geographical data are maintained in a database that is described below. 
 
TestAmerica will provide electronic data deliverables (EDDs) in the EQuIS 4-file format.  
EQuIS is a database product from EarthSoft that uses Microsoft Access as the database 
engine.  The laboratory data are downloaded into the EDDs directly from the laboratory 
information management system (LIMS), thus eliminating the possibility of manual 
transcription errors.  The EDDs are imported with EQuIS and the data are maintained in 
the database for manipulation and presentation. 
 
CRA's QA Officer is responsible for verifying the correctness of the analytical database 
after the laboratory data for each event have been imported.  This is accomplished by 
comparing the data from the database to the hardcopy analytical reports for a minimum 
of 10 percent of the sample results.  If discrepancies between the database and hardcopy 
analytical reports are detected, a complete verification of the database will be performed 
or a new EDD will be submitted, imported, and verified as described previously. 
 
 
K.5.9.5 DATA ANALYSIS 

The data from the O&M groundwater monitoring will be compared to the State generic 
clean-up criteria to evaluate the progression of MNA at the Site.  
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K.5.9.6 DATA ASSESSMENT 

Assessment of laboratory data by TestAmerica will be performed using the procedures 
detailed in the SOP entitled "Statistical Evaluation of Data and Control Charts", which is 
provided in Appendix K-F.  Specific data assessment for each analytical method is 
provided in TestAmerica's SOPs in Appendix K-F.  These assessments included 
determining the mean, standard deviation, relative standard deviation, percent 
difference, RPD, and percent recovery for certain QC elements. 
 
Assessment of QC data for data validation purposes will include determining the 
percent recovery, RPD, and percent completeness.  The statistical equations to determine 
these parameters are provided in Section K.7.2 of this QAPP. 
 
 
K.5.9.7 DATA TRACKING 

Data generated in the field, such as water level measurements, will be recorded in field 
logbooks.  Survey data will be generated by the surveying subcontractor and provided 
to CRA.  There are no unique or special tracking requirements for these data.  The data 
will be transcribed for analysis and reporting as discussed in Section K.5.9.4, and the 
original survey data and field logbooks will be maintained in the final evidence file. 
 
Laboratory data tracking procedures are provided in the SOPs in Appendix K-F.  These 
SOPs provide the procedures for tracking data from generation to reporting.  
TestAmerica's LIMS also provides a means for tracking data in the laboratory.  The 
laboratory Operations Manager is ultimately responsible for data tracking in the 
laboratory. 
 
Tracking of analytical data in the EQuIS database includes recording the laboratory 
generating the data, the date when EDD was received and imported, the date when 
qualifiers were applied to the results, and the level of data validation performed.  CRA's 
Project Manager is ultimately responsible for tracking data from entry into the database 
to reporting. 
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K.5.9.8 DATA STORAGE AND RETRIEVAL 

Laboratory data will be stored by TestAmerica in hardcopy format at their North 
Canton, Ohio facility.  Data are archived on site for a period of 5 years, after which time 
the data are warehoused off site.  Electronic instrument data are maintained on magnetic 
media (i.e., magnetic tape, compact disc, etc.) for this same time-period.  TestAmerica's 
records manager is Lance Hershman, who is responsible for data archiving and retrieval 
at the North Canton, Ohio facility. 
 
CRA's Project Manager is responsible for project data storage and retrieval.  Field 
logbooks will be maintained in CRA's Detroit, Michigan office.  At the conclusion of the 
soil investigation, field logbooks associated with this task will be archived at CRA's 
Waterloo, Ontario, Canada headquarters.  Upon completion of the remedial action, the 
final evidence file will be archived at CRA's Waterloo, Ontario, Canada headquarters. 
 
 
K.5.9.9 DATA SECURITY 

Laboratory data security is the responsibility of TestAmerica's records manager.  
Archived data cannot be accessed without authorization and the name and purpose of 
personnel accessing archived data are recorded.  TestAmerica's LIMS is password 
protected and access rights are restricted by job function. 
 
CRA's data security procedures include limiting project database access to database 
analysts and general building security procedures. 
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K.6.0 ASSESSMENT/OVERSIGHT 

The following subsections describe the procedures used to ensure proper 
implementation of this QAPP and the activities for assessing the effectiveness of the 
implementation of the project and associated QA/QC activities. 
 
 
K.6.1 ASSESSMENTS AND RESPONSE ACTIONS 

Assessments consisting of internal and external audits may be performed during the 
project.  Internal technical system audits of both field and laboratory procedures will be 
conducted to verify that sampling and analysis are being performed in accordance with 
the procedures established in the Appendix J-J of the FSP and Appendix K-F of the 
QAPP.  External field and laboratory audits may be conducted by USEPA and the 
OEPA. 
 
An internal field technical system audit of field activities, including sampling and field 
measurements, will be conducted by the Field QA Officer or his designee at the 
beginning of the field sampling activities to identify deficiencies in the field sampling 
and documentation procedures.  The field technical system audit will include examining 
field-sampling records, field instrument operating records, field instrument calibration 
records, and chain-of-custody documentation.  In addition, sample collection, handling, 
and packaging in compliance with the established procedures will be reviewed during 
the field audit.  Any deficiencies identified will be documented and corrective actions 
will be taken to rectify the deficiencies. 
 
Corrective action resulting from internal field technical system audits will be 
implemented immediately if data may be adversely affected due to unapproved or 
improper use of approved methods.  The Field QA Officer will identify deficiencies and 
recommended corrective action to the Project Manager.  Implementation of corrective 
actions will be performed by the Field QA Officer and field team.  Corrective action will 
be documented in the field logbook and/or the project file.  Follow-up audits will be 
performed as necessary to verify that deficiencies have been corrected, and that the 
QA/QC procedures described in this QAPP and the Appendix J-J of the FSP are 
maintained throughout the project. 
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An external field technical system audit may be conducted by USEPA Region 5 FSS any 
time during the field operations.  These audits may or may not be announced and are 
conducted at the discretion of USEPA Region 5. 
 
An internal laboratory technical system audit will be conducted by the TestAmerica QA 
Officer or designee.  The laboratory technical system audit is conducted on an annual 
basis and includes examining laboratory documentation regarding sample receiving, 
sample log-in, storage and tracking, chain-of-custody procedures, sample preparation 
and analysis, instrument operating records, data handling and management, data 
tracking and control, and data reduction and verification.  The laboratory QA Officer 
will evaluate the results of the audit and provide a final report to section managers and 
the Laboratory Operations Manager that includes any deficiencies and/or noteworthy 
observations. 
 
Corrective action resulting from deficiencies identified during the internal laboratory 
technical system audit will be implemented immediately.  The Operations Manager or 
section leaders, in consultation with the laboratory supervisor and staff, will approve the 
required corrective action to be implemented by the laboratory staff.  The laboratory 
QA/QC Officer will ensure implementation and documentation of the corrective action.  
All problems requiring corrective action and the corrective action taken will be reported 
to the laboratory Project Manager.  Follow-up audits will be performed as necessary to 
verify that deficiencies have been corrected, and that the QA/QC procedures described 
in the QAPP are maintained throughout the project. 
 
An external laboratory audit may be conducted by USEPA Region 5 FSS or OEPA 
personnel.  These audits may or may not be announced and are at the discretion of 
USEPA Region 5.  The external laboratory audits will include, but not be limited to, 
reviewing laboratory analytical procedures, laboratory on-site audits, and/or submitting 
performance evaluation samples to the laboratory for analysis. 
 
An external laboratory audit may be conducted at least once prior to the initiation of the 
sampling and analysis activities. 
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K.6.2 REPORTS TO MANAGEMENT 

Quality Assurance Management Reports will be prepared during the investigative 
activities.  These QA Management Reports will be included with the investigative 
activity progress reports that are submitted to USEPA and OEPA when data gathering 
or assessment activities are being conducted.  Minimally, these reports will include 
project status, results of performance evaluations and system audits, results of periodic 
data quality validation and assessment and data use limitations, and any significant QA 
problems identified and corrective actions taken. 
 
CRA's QA Officer will be responsible within the organizational structure for preparing 
these reports.  CRA's Project Manager will be provided with these reports for 
distribution with monthly status reports.  The investigative activity reports and technical 
memoranda will also include a separate QA/QC section that will summarize data 
quality information contained in the periodic QA Management Reports and provides an 
overall data quality assessment compared to the data quality objectives outlined in this 
QAPP. 
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K.7.0 DATA VERIFICATION/VALIDATION AND USABILITY 

The QA activities that will be performed to ensure that the investigative activity data are 
scientifically defensible, properly documented, of known quality, and meet the project 
objectives are described in the following sections. 
 
 
K.7.1 DATA REVIEW, VERIFICATION,  

AND VALIDATION REQUIREMENTS 

All field and laboratory data will be reviewed and verified/validated.  The procedures 
and criteria used to verify and validate field and laboratory data will consist of 
evaluating the data to the measurement performance criteria in Section K.4.2 of this 
QAPP.  Field data and logbooks will be reviewed to ensure that the requirements of the 
sampling program, including the number of samples and locations, sampling 
procedures, and sample handling, were fulfilled.  Acceptable departures from the 
planned sampling program, such as collecting a sample from an adjacent location 
because of a subsurface obstruction, will not impact the data usability. 
 
Sample collection procedures will be reviewed for compliance with the requirements of 
the Appendix J-J of the FSP and QAPP.  If alternate sampling procedures were used, the 
acceptability of the procedure will be evaluated to determine the affect on the usability 
of the data.  Data usability will not be affected if the procedure used is determined to be 
an acceptable alternative that fulfills the measurement performance criteria in Section 
4.2 of this QAPP.  Acceptable alternate sampling procedures include collecting soil 
samples with a drill rig instead of a direct-push sampling device and using a 
submersible pump instead of a bladder pump to collect groundwater samples.  
However, data generated from sampling procedures that do not provide representative 
samples will be rejected.  An example would be a groundwater sample collected from a 
monitoring well that was not properly purged prior to sampling. 
 
Sample handling records will be reviewed to ensure that sample integrity remained 
intact from collection to laboratory receipt and that samples were properly preserved.  
Chain-of-custody documentation and sample condition upon laboratory receipt will be 
reviewed.  The data from samples for which the chain-of-custody or sample 
identification cannot be verified will be rejected.  The data for samples that were not 
properly preserved will be qualified or rejected depending on the severity of the 
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deviation from the requirements of the Appendix J-J of the FSP and Appendix K-F of the 
QAPP.  The criteria for rejecting improperly preserved samples will be that the sample 
has been rendered unsuitable for analysis.  An example of this situation is preserving a 
water sample designated for cyanide analysis with acid.  If minor pH adjustments are 
required at the laboratory to account for sample buffering affects, data qualification may 
be required.  The criteria for qualifying or rejecting data for samples that are received at 
the laboratory without being properly preserved, but not rendered unsuitable for 
analysis, will be based on the sample holding time period evaluation criteria for 
unpreserved samples specified in the National Functional Guidelines.  Data qualification 
will be consistent with the action specified in the National Functional Guidelines. 
 
Field and laboratory data will be verified to ensure that the methods used to analyze the 
samples were consistent with the requirements of this QAPP.  Data generated from the 
use of unapproved methods will be rejected.  Acceptable departures from the methods 
and SOPs specified in this QAPP include using an alternate field meter of comparable 
capability if the specified meter becomes inoperable. 
 
QC data will be reviewed to determine compliance with the acceptance criteria in 
Section K.5.4 of this QAPP.  QC data that do not meet the acceptance criteria will result 
in sample data qualification.  Significant departures from the QC acceptance criteria may 
result in rejected data.  Situations that result in data rejection include samples analyzed 
beyond twice the technical holding time period, internal standard recoveries less than 10 
percent for non-detected analytes quantitated with that internal standard, surrogate 
standard recoveries less than 10 percent for non-detected analytes in that sample, 
inorganic LCS analyte recoveries less than 50 percent if the analyte is not detected in the 
associated samples, inorganic matrix spike analyte recoveries less than 30 percent if the 
analyte is not detected in the associated samples, organic matrix spike compound 
recoveries less than 10 percent if the compound is not detected in the MS/MSD sample, 
and organic LCS compound recoveries less than 10 percent if the compound is not 
detected in the associated samples. 
 
 
K.7.2 VERIFICATION AND VALIDATION METHODS 

Field data will be verified by reviewing field documentation and chain-of-custody 
records.  Data from direct-reading instruments will be internally verified by reviewing 
calibration and operating records.  TestAmerica will internally verify the laboratory data 
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by reviewing and documenting sample receipt, sample preparation, sample analysis 
(including internal QC checks), data reduction and reporting.  Any deviations from the 
acceptance criteria, corrective actions taken, and data determined to be of limited 
usability (i.e., laboratory-qualified data) will be noted in the case narrative of the 
laboratory report. 
 
Data validation will be conducted by CRA's QA personnel consistent with the procedure 
identified in Section K.5.9.2 of this QAPP.  The data verification/validation procedure 
will identify data as being acceptable, of limited usability (qualified as estimated), or 
rejected.  The conditions that result in data being qualified as estimated or rejected are 
identified in Section K.7.1 of this QAPP.  The results of the data verification/validation 
will be provided in data validation memoranda that are prepared by CRA's QA Officer. 
 
Data determined to be unusable may require that corrective action to be taken.  Potential 
types of corrective action may include resampling by the field team or reanalysis of 
samples by the laboratory.  The corrective actions taken are dependent upon the ability 
to mobilize the field team and whether the data are critical for project DQOs to be 
achieved.  Should the CRA QA Officer identify a situation requiring corrective action 
during data verification/validation, CRA's Project Manager will be responsible for 
approving the implementation of the corrective action. 
 
 
K.7.2.1 USABILITY/RECONCILIATION  

WITH DATA QUALITY OBJECTIVES 

The overall usability of the data for the investigative activities will be assessed by 
evaluating the PARCCS of the data set to the measurement performance criteria in 
Section K.4.2 of this QAPP using basic statistical quantities as applicable.  The 
procedures and statistical formulas to be used for these evaluations are presented in the 
following subsections. 
 
 
K.7.2.2 PRECISION 

Project precision will be evaluated by assessing the RPD data from field duplicate 
samples.  Analytical precision will be evaluated by assessing the RPD data from either 
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duplicate spiked sample analyses or duplicate sample analyses.  The RPD between two 
measurements is calculated using the following simplified formula: 
 

RPD    =    








 



2
21

21

RR

RR
× 100 

 
where: 
 R1 = value of first result 
 R2 = value of second result 

 
Overall precision for the sampling programs will be determined by calculating the mean 
RPD for all field duplicates in a given sampling program.  This will provide an 
evaluation of the overall variability attributable to the sampling procedure, sample 
matrix, and laboratory procedures in each sampling program. 
 
The overall precision requirement will be the same as the project precision.  It should be 
noted that the RPD of two measurements can be very high when the data approach the 
quantitation limit of an analysis.  The calculation of the mean RPD will only include the 
RPD values for field duplicate sample analyte data that are greater than or equal to 5 
times the quantitation limit for an analysis. 
 
 
K.7.2.3 ACCURACY/BIAS 

The data from method/preparation blank samples, trip blank samples, surrogate spikes, 
MS/MSD samples, and LCSs will be used to determine accuracy and potential bias of 
the sample data. 
 
The data from method/preparation blank samples provide an indication of laboratory 
contamination that may result in bias of sample data.  Sample data associated with 
method/preparation blank contamination will have been identified during the data 
verification/validation process.  Sample data associated with method/preparation blank 
contamination are evaluated during data validation procedure to determine if analytes 
detected in the samples and the associated method/preparation blanks are "real" or are 
the result of laboratory contamination.  The procedure for this evaluation involves 
comparing the concentration of the analyte in the sample to the concentration in the 
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method/preparation blank taking into account adjustments for sample dilutions and 
dry-weight reporting.  In general, the sample data are qualified as not detected if the 
sample concentration is less than 5 times (10 times for common laboratory 
contaminants) the method/preparation blank concentration.  Typically, the quantitation 
limit for the affected analyte is elevated to the concentration detected in the sample. 
 
The data from trip blanks provide an indication of field and transportation conditions 
that may result in bias of sample data.  Sample data associated with contaminated trip 
blank samples will have been identified during the data verification/validation process.  
The evaluation procedure and qualification of sample data associated with trip blank 
contamination is performed in the same manner as the evaluation procedure for method 
blank sample contamination. 
 
Surrogate spike recoveries provide information regarding the accuracy/bias of the 
organic analyses on an individual sample basis.  Surrogate compounds are not expected 
to be found in the samples and are added to every sample prior to sample 
preparation/purging.  The percent recovery data provide an indication of the effect that 
the sample matrix may have on the preparation and analysis procedure.  Sample data 
exhibiting matrix effects will have been identified during the data 
verification/validation process. 
 
Matrix spike sample data provide information regarding the accuracy/bias of the 
analytical methods relative to the sample matrix.  Matrix spike samples are field samples 
that have been fortified with target analytes prior to sample preparation and analysis.  
The percent recovery data provide an indication of the effect that the sample matrix may 
have on the preparation and analysis procedure.  Sample data exhibiting matrix effects 
will have been identified during the data verification/validation process. 
 
Analytical accuracy/bias will be determined by evaluating the percent recovery data of 
LCSs.  LCSs are artificial samples prepared in the laboratory using a blank matrix that is 
fortified with analytes from a standard reference material that is independent of the 
calibration standards.  LCSs are prepared and analyzed in the same manner as the field 
samples.  The data from LCS analyses will provide an indication of the accuracy and 
bias of the analytical method for each target analyte. 
 
Percent recovery is calculated using the following formula: 
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%R    =    
SSR - SR

SA  × 100 

 
where: 
 SSR = Spiked Sample Result 
 SR = Sample Result or Background 
 SA = Spike Added 

 
The percent recovery of LCSs are determined by dividing the measured value by the 
true value and multiplying by 100. 
 
Overall accuracy/bias for the sampling events will be determined by calculating the 
percent of accuracy measurements that meet the measurement performance criteria 
specified in Section K.4.2 of this QAPP.  Overall accuracy will be considered acceptable 
if the surrogate percent recoveries are met for at least 75 percent of the samples and the 
LCS percent recoveries are met for all the samples and the MS/MSD percent recoveries 
are met for at least 75 percent of the samples. 
 
 
K.7.2.4 SAMPLE REPRESENTATIVENESS 

Representativeness of the samples will be assessed by reviewing the results of field 
audits and the data from field duplicate samples.  Overall sample representativeness 
will be determined by calculating the percent of field duplicate sample data that 
achieved the RPD criteria specified in Section K.4.2 of this QAPP.  Overall sample 
representativeness will be considered acceptable if the results of field audits indicate 
that the approve sampling methods or alternate acceptable sampling methods were 
used to collect the samples and the field duplicate RPD data are acceptable for at least 
75 percent of the samples. 
 
 
K.7.2.5 COMPLETENESS 

Completeness will be assessed by comparing the number of valid (usable) sample 
results to the total possible number of results within a specific sample matrix and/or 
analysis.  Percent completeness will be calculated using the following formula: 
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% Completeness    =    
Number of Valid (usable) measurements

 Number of Measurements Planned   ×   100 

 
Overall completeness will be assessed by calculating the mean percent completeness for 
the entire set of data obtained for each sampling program.  The overall completeness for 
the soil investigation will be calculated when all sampling and analysis is concluded.  
The groundwater and surface water sampling is a long-term program, and the overall 
completeness will be determined at the conclusion of each monitoring event.  Overall 
completeness will be considered acceptable if at least 90 percent of the data are 
determined to be valid. 
 
 
K.7.2.6 COMPARABILITY 

The comparability of data sets will be evaluated by reviewing the sampling and analysis 
methods used to generate the data for each data set.  Project comparability will be 
determined to be acceptable if the sampling and analysis methods specified in this 
QAPP and any approved QAPP revisions or amendments are used for generating the 
soil, groundwater, and surface water data. 
 
Overall comparability of data from split samples (samples that are collected at the same 
time from the same location and split equally between two parties using sample 
containers from the same source or vendor) will be evaluated by determining the RPD of 
detected analytes in both samples following data verification/validation.  Analytes that 
are detected in only one of the two samples will be assessed by reviewing the data 
verification/validation reports for both data sets and determining the cause of the 
discrepancy.  Overall comparability of split sample data will be considered acceptable if 
the RPD for detected analytes with concentrations greater than or equal to 5 times their 
respective quantitation limits does not exceed RPD acceptance criteria for field duplicate 
samples. 
 
 
K.7.2.7 SENSITIVITY AND QUANTITATION LIMITS 

The quantitation limits for the sample data will be reviewed to ensure that the 
sensitivity of the analyses was sufficient to achieve the generic clean-up criteria for the 
soil investigation and air monitoring.  The method/preparation blank sample data and 
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LCSs percent recovery data will be reviewed to assess compliance with the 
measurement performance criteria specified in Section K.4.2 of this QAPP. 
 
Overall sensitivity will be assessed by comparing the sensitivity for each monitoring 
program (i.e., soil investigation/verification and air monitoring) to the detectability 
requirements for the analyses.  The overall sensitivity for the soil investigation will be 
assessed when all sampling and analysis is concluded.  The groundwater and surface 
water sampling is a long-term program, and the overall sensitivity will be assessed at 
the conclusion of each monitoring event.  Overall sensitivity will be considered 
acceptable if quantitation limits for the samples are less than the applicable evaluation 
criteria. 
 
It should be noted that quantitation limits may be elevated as a result of high 
concentrations of target compounds, non-target compounds, and matrix interferences 
(collectively known as sample matrix effects).  In these cases, the sensitivity of the 
analyses will be evaluated on an individual sample basis relative to the applicable 
evaluation criteria.  The need to investigate the use of alternate analytical methods may 
be required if the sensitivity of the analytical methods identified in this QAPP cannot 
achieve the evaluation criteria as a result of sample matrix effects. 
 
 
K.7.2.8 DATA LIMITATIONS AND ACTIONS 

Data use limitations will be identified in data quality assessment reports.  Data that do 
not meet the measurement performance criteria specified in this QAPP will be identified 
and the impact on the project quality objectives will be assessed and discussed in these 
reports.  Specific actions for data that do not meet the measurement performance criteria 
depends on the use of the data, and may require that additional samples are collected or 
the use of the data be restricted. 
 
Data quality assessment reports will be prepared at the conclusion of each sampling 
event.  Determination of the overall data quality for a specific sampling program will be 
conducted at the completion of the program.  Data quality assessment reports will be 
included with the project reports identified in the investigative activities. 
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LANDFILL GAS/SOIL VAPOR INVESTIGATION LETTER WORK PLAN 
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FIELD AND LABORATORY STANDARD OPERATING PROCEDURES 
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ANALYTICAL DATA QUALITY ASSESSMENT AND VALIDATION SOP 
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SHALLOW GROUNDWATER WORK PLAN 



 

 

Worldwide Engineering, Environmental, Construction, and IT Services 

  

651 Colby Drive, Waterloo, Ontario, Canada N2V 1C2 
Telephone:  (519) 884-0510 Facsimile:  (519) 884-0525 
www.CRAworld.com  

 
 
 
December 17, 2010 Reference No. 038443-89 
 
 
 
Ms. Karen Cibulskis 
Remedial Project Manager 
United States Environmental Protection Agency 
Region V 
77 West Jackson Boulevard 
Mail Code SR-6J 
Chicago, IL    60604 
 
 
Dear Ms. Cibulskis: 
 
Re: Shallow Groundwater Work Plan (Work Plan) 
 South Dayton Dump and Landfill Site Moraine, Ohio (Site) 
 
As required under the Dispute Resolution Agreement signed by the Respondents and USEPA 
on December 10, 2010, this Work Plan presents the proposed approach for additional 
investigation of shallow groundwater conditions at the Site boundary between VAS-09 and 
VAS-22 and in the vicinity of MW-210 (Shallow Groundwater Investigation).  Conestoga-Rovers 
& Associates (CRA) has prepared this Work Plan on behalf of the Respondents to the 
Administrative Settlement Agreement and Order on Consent (ASAOC) for Remedial 
Investigation/Feasibility Study (RI/FS) of the Site, Docket No. V-W-06-C-852 (Respondents).  
 
The work proposed in this Work Plan will be performed in accordance with the United States 
Environmental Protection Agency- (USEPA-) approved Field Sampling Plan (FSP), Quality 
Assurance Project Plan (QAPP), and Site-Specific Health and Safety Plan (HASP), and 
associated addenda that are submitted as attachments to this Work Plan.   
 
This Work Plan is presented in the following titled sections: 
 
1.0 Background 
2.0 Shallow Groundwater Investigation 
3.0 Schedule 
4.0 Reporting 
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1.0 BACKGROUND 

The Respondents to the ASAOC include Hobart Corporation (Hobart), Kelsey Hayes Company 
(Kelsey-Hayes), and NCR Corporation (NCR).  These three Respondents (the PRP Group) are 
and have been performing the Work required by the ASAOC under the direction and oversight 
of the USEPA.   
 
Under the December 10, 2010 Dispute Resolution Agreement, the Respondents agreed to 
investigate the shallow groundwater along the Site boundary between VAS-09 and VAS-22 and 
in the vicinity of monitoring well MW-210.  This investigation is to identify potential risks to 
off-Site receptors from volatile organic compounds (VOCs) and naphthalene migrating off-Site 
in groundwater and into buildings via the vapor intrusion pathway. 
 
Specifically, the Dispute Resolution Agreement requires the Respondents to: 
 

submit a work plan (Shallow Groundwater Work Plan) including FSP and QAPP 
Addenda, for additional characterization of the top five feet of shallow groundwater in the 
vicinity of Monitoring Well 210 (MW-210) at the locations in the Respondents’ draft 
MW-210 Shallow Groundwater Investigation Letter Work Plan, dated March 16, 2010, 
and at locations no greater than 100 feet apart at the Site boundary starting: 1. adjacent 
to Dryden Road east of VAS-09; 2. continuing south to the Site boundary at the 
intersection of Dryden Road and East River Road; 3. continuing west along the south 
side of the access road to Lot 4610, with a sampling point at the northeast corner of Lot 
4610; 4. continuing south along the east boundary of Lot 4610 to Lot 3254 (skipping the 
Site boundary around Lot 3252); and 5. continuing southwest along the East River Road 
boundary of the Site to a location east of VAS-22 (Shallow Groundwater Investigation 
Letter Work Plan).  See highlighted area on [Figures 1 and 2], attached, for an 
illustration of the sampling area.  The data quality objectives for the groundwater 
samples will include, but are not limited to, detecting VOCs and naphthalene in shallow 
groundwater at the Site boundary that pose more than a 1×10-6 cancer risk or a hazard 
index greater than 1.0 through the vapor intrusion pathway to current or potential 
future receptors.  The samples may be collected using direct push technology, and will be 
collected using low-flow sampling and groundwater stabilization procedures consistent 
with those developed for the vertical aquifer sampling previously conducted during RI/FS 
Work at the Site provided the low-flow sampling and groundwater stabilization 
procedures meet the data quality objectives required for the VI Study.  The sampling 
intake will be set approximately 2.5 feet below the water table.  This Shallow 
Groundwater Work Plan for additional characterization of groundwater shall be 
submitted by December 17, 2010. 
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The PRP Group prepared this Letter Work Plan based on requirements of the Dispute 
Resolution Agreement, previous investigation results and discussions between the PRP Group 
and USEPA.    
 
 
2.0 SHALLOW GROUNDWATER INVESTIGATION 

The general objective of the Shallow Groundwater Investigation is to identify whether 
contaminants are present in the upper five feet of shallow groundwater at the Site boundary 
between VAS-09 and VAS-22 that pose more than a 1×10-6 cancer risk or a hazard index (HI) 
greater than 1 to current or potential future receptors via the vapor intrusion pathway.  This 
will be accomplished by collecting and analyzing groundwater samples from new borings 
completed in select locations between VAS-09 and VAS-22, as shown on Figure 1. 
 
The Shallow Groundwater Investigation will also include the collection of a groundwater 
sample from the water supply well located 500 feet downgradient from MW-210.  The 
groundwater sample from the water supply well will be analyzed for VOCs, naphthalene, and 
metals. 
 
Shallow Groundwater Investigation Data Quality Objectives 
 
There are seven steps in the Data Quality Objective (DQO) process1.  A discussion of the DQO 
steps for the Shallow Groundwater Investigation is presented below. 
 
Step 1: State the Problem – VOCs and naphthalene are present in shallow groundwater 
beneath the Site.  A data gap exists with respect to whether VOCs and naphthalene 
contaminants in OU1 shallow groundwater between VAS-09 and VAS-22 are migrating off-Site 
in this area at concentrations that may pose an unacceptable risk to current or potential future 
receptors via the vapor intrusion pathway.  
 
Step 2: Identify the goals of the study – Complete a screening level investigation to determine 
whether contaminants identified in the specified areas are migrating off-Site via shallow 
groundwater at concentrations that may pose an unacceptable risk to current or potential 
receptors via the vapor intrusion pathway.  Identify areas where off-Site migration is occurring 
and further investigation, e.g., installation of additional boreholes, permanent monitoring wells 
or soil gas probes, or remedial activities, is required. 
 

                                                      
1 As detailed in the USEPA document Guidance on Systematic Planning Using the Data Quality Objectives 
Process. EPA QA/G-4, February 2006. 
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Step 3: Identify information inputs – Complete groundwater investigations using direct push 
technology and low flow groundwater sampling to determine VOC and naphthalene 
concentrations in shallow groundwater at discrete locations along the Site boundary. 
 
Step 4: Identify the boundaries of the study – The Study Area for the shallow groundwater 
investigation is detailed below, and presented on Figure 1. 
 
• In the vicinity of monitoring well MW-210 

• At locations no greater than 100 feet (ft) apart at the Site boundary starting 

− Adjacent to Dryden Road, east of VAS-09 

− Continuing south to the Site boundary at the intersection of Dryden Road and East River 
Road 

− Continuing west along the south side of the access road to Lot 4610, with a sampling 
point at the northeast corner of Lot 4610 

− Continuing south along the east boundary of Lot 4610 to Lot 3254 (skipping the Site 
boundary around Lot 3252) 

− Continuing southwest along the East River Road boundary of the Site to a location east 
of VAS-22 

 
Step 5: Develop the analytic approach – Groundwater samples will be collected using low flow 
sampling techniques from the top five feet of shallow groundwater in each borehole, following 
purging and stabilization.  The sample intake will be set at 2.5 feet below the water table.  
Samples will be collected using the sampling methodologies outlined in the FSP and relevant 
addenda.  Groundwater samples will be submitted for analysis of VOCs and naphthalene using 
the analytical methodologies outlined in the QAPP.   
 
Step 6: Specify Performance or Acceptance Criteria – Performance criteria consist of 
identifying VOCs and naphthalene that pose more than a 1×10-6 cancer risk or a HI greater than 
1 to current or potential future receptors via the vapor intrusion pathway.  The maximum width 
of a groundwater plume containing VOCs at concentrations greater than MCLs at the Site 
boundary that may escape detection during the investigation is 100 feet over most of the Site 
boundary between VAS-09 and VAS-22 and is 20 feet in the vicinity of MW-210 (see Figure 1). 
 
Step 7: Develop the plan for obtaining data – See Sections 2.1 to 2.3 below, for detailed 
procedures proposed in order to obtain the required data. 
 
Vapor Intrusion (VI) is the migration of volatile chemicals from the subsurface into overlying 
buildings.  VI is a potential concern at any building, existing or planned, located near soil or 
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groundwater contaminated with toxic chemicals that can volatilize.  USEPA’s 2002 draft 
guidance document, entitled “OSWER Draft Guidance for Evaluating the Vapor Intrusion to 
Indoor Air Pathway from Groundwater and Soils (OSWER Draft Guidance), defines “near” as: 
 

volatile or toxic compounds within 100 ft (laterally or vertically) of buildings, unless 
there is a conduit that intersects the migration route that would allow soil gas to migrate 
further than 100 ft.   
 
The OSWER Draft Guidance defines a conduit as: “any passageway that could 
facilitate flow of soil gas, including porous layers such as sand or gravel, buried utility 
lines, and animal burrows.”  

 
At the commencement of the Shallow Groundwater Investigation, CRA will visually assess the 
Site boundary within the Study Area for evidence of conduits that might facilitate the flow of 
soil gas and will install and sample the groundwater from boreholes located immediately 
adjacent to any such conduit, in addition to the boreholes discussed above and shown on 
Figures 1 and 2. 
 
2.1 Chlorinated Solvent Delineation for Shallow Groundwater 

in the Area of MW-210  

The highest TCE concentrations in groundwater from any permanent monitoring well are the 
samples collected from MW-210.  Groundwater impacts at VAS-21 and monitoring wells 
MW-210, MW-210A, and MW-210B are well defined vertically to 200 feet below ground 
surface2.  However, the source and extent of impact present in the shallow groundwater at 
MW-210 are not well understood and it is not known if contaminants present in shallow 
groundwater at MW-210 are migrating off-Site.  As such, the Respondents propose to complete 
additional investigation to delineate groundwater impact in this area.   
 
CRA will advance seven boreholes on Site to the south and east of the MW-210 monitoring well 
nest at an initial distance interval of 20 feet along the southern fence line.  To the north of the 
MW-210 monitoring well nest, CRA will advance four boreholes at an initial distance interval of 
40 feet.  Boreholes will be advanced to the top five feet of shallow groundwater, to a maximum 
depth of 40 feet (i.e., to the top of the till layer3).  Figure 2 presents the approximate locations of 
the proposed boreholes around MW-210.  

                                                      
2 CRA notes that the full vertical extent of the deeper vinyl chloride contamination (i.e., beyond 200 feet 
below ground surface) has not been fully delineated.  Delineation of the vertical extent of deep 
groundwater contamination will be completed during the OU2 RI. 
3 If the top of the till layer is located at a depth greater than 40 ft, CRA will attempt to advance the 
boreholes deeper than 40 ft if groundwater is not encountered within the first 40 ft. 
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2.2 Shallow Boundary Groundwater Investigation 

The VOC concentrations in shallow groundwater in the vicinity of VAS-09 may be linked to the 
VOC concentrations in groundwater samples collected from MW-215A and VAS-15, and 
concentrations in soil gas samples collected from GP12-09, GP13-09, and GP14-09.  The source of 
the VOC concentrations in shallow groundwater in the vicinity of VAS-09 has not been 
identified.   
 
CRA collected a soil gas sample from GP09-09 that contained TCE at a concentration of 
2,000 µg/m3.  This concentration indicates that there may be a source of TCE on Lot 4610.  
GP09-09 is located approximately 150 feet from a residential property, and approximately 
200 feet from a house with a basement foundation.  GP09-09 is located at the Site boundary on 
Lot 4610, the location of the former Mantle Oil Service facility.  Between 1971 and 1986 Mantle 
Oil Service operated a used oil reclamation service on Lot 4610 of the Site including 18 above 
ground storage tanks.  
 
In order to determine the concentration of shallow groundwater contaminants at the Site 
boundary within the Study Area, CRA will advance boreholes at distances no greater than 
100 feet as shown on Figure 1.  CRA will collect a groundwater sample from the top five feet of 
shallow groundwater at each borehole following the procedures detailed in Section 2.3. 
 
2.3 Borehole Advancement 

The proposed groundwater sampling locations are shown on Figures 1 and 2.  All borings will 
be completed using Geoprobe™ direct push drilling techniques.  Details regarding Geoprobe™ 
drilling are provided in Attachment A (addendum to the FSP).   
 
The drill rods, stainless steel screen, and associated drilling equipment will be decontaminated, 
prior to starting and between each borehole, using a high-pressure, high temperature, hot water 
cleaner.  An off-Site source of potable water, free of contamination such as a fire hydrant will be 
used.  CRA previously collected a sample of the potable water source for analysis of VOCs to 
verify water quality.  In the event of a change in the potable water source, CRA will collect a 
sample from the new source. 
 
During borehole advancement, continuous soil cores will be retrieved to log soil stratigraphy.  
Cores will be screened with a photoionization detector (PID) for the presence of volatile organic 
compounds (VOCs), and screened for the presence of methane, either by using a landfill gas 
meter (such as a Landtec GEM-500 or MultiRAE 4-Gas monitor) or a flame-ionization detector 
(FID) calibrated for methane.   
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Where field screening indicates evidence of contamination, soils will be tested for the presence 
of NAPL using a Sudan IV® dye test.  Field calibration, preventative maintenance, and SOPs for 
the PID and Sudan IV® dye test are included in the FSP.   
 
Following the field screening and logging of the soil stratigraphy at each borehole, the 
Geoprobe will be offset approximately 1 foot from the borehole to collect a groundwater sample 
while preventing drawdown.  CRA proposes to use a Geoprobe Screen Point 16 (SP16) 
Groundwater Sampler.  The standard operating procedure (SOP) for the Geoprobe SP16 
Groundwater Sampler is included in Attachment A (addendum to the FSP).   CRA proposes to 
use a 32-inch (2.6-ft) stainless steel slotted screen with the Geoprobe SP16 Groundwater 
Sampler.    CRA will collect groundwater samples from the top five feet of shallow 
groundwater.  The sampling intake will be set approximately 2.5 feet below the water table, 
with the top of the 32-inch stainless steel screen set approximately 1.25 ft below the water table 
in order for the sampling intake to be set at the midpoint of the screen. 
 
Groundwater samples will be collected through the stainless steel screen using a mechanical 
bladder pump set at a flow rate of 100 milliliters per minute (mL/min).  The SOP for the 
mechanical bladder pump is included in Attachment A (addendum to the FSP).   
 
The flow rate for purging of groundwater will be dependent on the capacity of the mechanical 
bladder pump and the transmissivity of the aquifer material.  Efforts will be made to maintain 
low flow during purging (i.e., 100 to 500 mL/min for purging).  The minimum required water 
volume (i.e., three to five screen volumes) will be purged at the lowest sustainable flow rate.  
During the screen purging, field parameters such as pH, temperature, specific conductance, and 
turbidity will be monitored to evaluate the stabilization of the purged groundwater.  The 
groundwater will be considered stable after a maximum of five well screen volumes are 
removed or when three successive readings for pH, specific conductance, and temperature 
agree within the following limits: 
 
• pH:  ±0.1 pH units  
• specific conductance:  ±3 percent (temperature corrected) 
• temperature:  ±1.0 °C 
 
pH, and temperature will be monitored using a YSI Model 3560 instrument.  Turbidity will be 
measured using a HF Scientific DRT-15C Turbidimeter.  Alternatively, equivalent instruments 
may be used.   
 
For sampling intervals where the nature of the formation substantially restricts the flow of 
water during purging, purging will continue for a maximum of two hours.  Groundwater 
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samples will be collected once the parameters have stabilized as detailed in the FSP, or once the 
maximum purging time has been reached.  Groundwater samples will not be collected if 
attempts to purge and sample indicate the interval does not yield enough water to sample.  If 
this occurs, the borehole location will be resituated, and another attempt to collect a 
groundwater sample will be made.   
 
All groundwater samples will be analyzed for Target Compound List (TCL) VOCs and 
naphthalene on a regular (five-day) turnaround time basis.   
 
The groundwater sample from the water supply well located 500 feet downgradient from 
MW-210 will be analyzed for TCL VOCs, naphthalene, and metals on a regular turnaround time 
basis.   
 
For QA/QC purposes, CRA will submit one field duplicate for every 10 groundwater samples 
submitted.  Based on the total expected number of groundwater samples  to be collected during 
borehole advancement, CRA will submit three field duplicate groundwater samples.  CRA will 
also submit one trip blank sample per shipment, for VOC analyses to assess the sample 
handling procedures.   
 
The results of the Shallow Groundwater Investigation will be evaluated to identify locations 
within the study boundary where concentrations of VOCs or naphthalene in shallow 
groundwater at the Site boundary exceed the VI pathway 1×10-6 cancer risk or a HI of 1 for a 
residential exposure scenario.  Following completion of the Shallow Groundwater Investigation, 
CRA will recommend any additional temporary boreholes, permanent monitoring wells, soil 
vapor investigation, or remedial activities required in order to further define or mitigate 
unacceptable risks posed by contaminants in shallow groundwater at the Site boundary 
between VAS-09 and VAS-22.  Any additional investigation that is deemed necessary based on 
the results of the Shallow Groundwater Investigation will be completed on an expedited basis 
outside of the OU2 Remedial Investigation process unless otherwise agreed between the 
Respondents and USEPA. 

 
 
3.0 SCHEDULE 

Field work will begin within three weeks of receipt of USEPA approval of the Shallow 
Groundwater and VI Investigation Letter Work Plan, dependant on drilling subcontractor 
availability, and obtaining access to the various private properties and businesses.   
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4.0 REPORTING 

CRA will post the validated analytical results to the South Dayton Dump and Landfill file 
transfer protocol (ftp) site immediately upon validation.  Stratigraphic information will also be 
posted to the ftp site as soon as it is compiled from the field notes.  The draft Shallow 
Groundwater and VI Investigation Report will be submitted to USEPA within 30 days of receipt 
of the final laboratory data report.   
 
The draft Shallow Groundwater Investigation Report will provide a summary of results from 
the Shallow Groundwater Investigation and recommendations for further sampling or remedial 
actions required to identify and address any unacceptable risks to on- or off-Site receptors.  The 
Shallow Groundwater Investigation Report will be finalized following receipt of comments 
from USEPA.  Monthly progress reports submitted to USEPA during the investigative work 
will include the information required for monthly progress reports in the RI/FS SOW. 
 
Should you have any questions on the above, please do not hesitate to contact us. 
 
Yours truly, 
 
CONESTOGA-ROVERS & ASSOCIATES 
 

 
Stephen M. Quigley 
 
VC/ca/96 
Encl. 
 
cc: Tim Prendiville, USEPA Paul Jack, Castle Bay 
  Mark Allen, Ohio EPA Doressia Hutton, Winston & Strawn 
  Robert Frank, CH2M Hill Edward Gallagher, NCR 
  Scott Blackhurst, Kelsey Hayes Company Karen Mignone, Verrill Dana 
  Wray Blattner, Thompson Hine Adam Loney, CRA 
  Ken Brown, ITW Jim Campbell, EMI 
  Kelly Smith, Terran Chris Athmer, Terran 
 Tim Hoffman, Dinsmore & Shohl   Bryan Heath, NCR 
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ATTACHMENT A 
 

STANDARD OPERATING PROCEDURE FOR 
VERTICAL AQUIFER SAMPLING /TEMPORARY MONITORING WELL INSTALLATION 

AND SAMPLING BY GEOPROBE® 
 
 
1.0 INTRODUCTION 

Shallow vertical aquifer sampling (VAS) boreholes and temporary monitoring wells may 
be installed via direct-push Geoprobe methods.  
 
Direct-push (a.k.a., Geoprobe) refers to the sampler being "pushed" into the soil material 
without the use of drilling to remove the soil.  This method relies on the drill unit static 
weight, combined with rapid hammer percussion, to advance the tool string.  Discrete 
soil samples are continuously obtained.  It is important that the direct-push drilling 
method (i.e., Geoprobe) used minimizes the disturbance of subsurface materials. 
 
This method is used extensively for initial site screening to establish site geology and 
delineate vertical and horizontal plume presence.   
 
Standard Penetration Test (SPT) blow count values cannot be obtained when sampling 
with a direct-push discrete soil sampler. 
 
The direct-push method is popular due to the limited volume of cuttings produced and 
the speed of the sampling process, which can be much faster than the sample description 
and sample preparation process. 
 
Discrete continuous soil samples are collected in tube samplers (various lengths) affixed 
with a cutting shoe and internal liner [polyvinyl chloride (PVC), Teflon, or acetate are 
available].  The soil sampler may be operated in "open-mode" (when borehole collapse is 
not a concern), or in "closed-mode" (when minimization of sample "slough" is desired).  
Closed-mode operation involves placement of a temporary drill-point in the cutting 
shoe and driving the assembled sampler to depth.  At the required depth, the temporary 
drill–point is released (via internal threading) and the sampler is driven to the desired 
soil interval.  The drill-point slides inside the sample liner, riding above the collected soil 
column.  Once driven to depth, the sampler is retrieved to the ground surface and the 
sample liner, with soil, is removed for examination.  Extra care must be taken when 
cutting open the sample tube; no open blade cutting tools may be used in the process, 
you must have an appropriate stabilizer/holder for the tube, and cut resistant hand 
protection must be included as part of the overall PPE.   
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The Geoprobe drilling method should not contaminate the subsurface soils and 
groundwater.  It is extremely important that drilling does not create a hydraulic link or 
conduit between different hydrostratigraphic units.  Groundwater in monitoring and 
extraction wells must not be contaminated by drilling fluids or the borehole 
advancement process.  Geoprobe drilling equipment will be decontaminated before use 
and between locations to prevent cross-contamination between VAS boreholes or 
temporary monitoring well locations and sites.  Geoprobe drilling equipment will be 
decontaminated between well locations regardless of whether or not contaminants are 
suspected.  Section 7.0 in the FSP specifies the required decontamination procedures.  At 
a minimum, decontamination procedures detailed in Section 7.0 of the FSP should be 
used during monitoring well design and construction.   
 
A Geoprobe SP16 will be used for shallow VAS and temporary monitoring well 
activities.  The SOP for the Geoprobe SP16 Groundwater Sampler is included in 
Attachment A (addendum to the FSP).  The Geoprobe SP16 is a direct push groundwater 
sampling device that consists of a well screen inside a steel sheath that is driven to the 
desired sample depth using standard Geoprobe rods.  The Geoprobe SP16 is then 
deployed by retracting the steel sheath and exposing the well screen directly to the 
formation.  The maximum well screen length of the Geoprobe SP16 is 32 inches.  
Generally, the full 32-inch well screen will be used for VAS and temporary monitoring 
well activities.  Groundwater samples will be collected through the stainless steel screen 
using a mechanical bladder pump set at a flow rate of 100 milliliters per minute 
(mL/min) (a peristaltic pump may also be use).  The SOP for the mechanical bladder 
pump is included in Attachment A (addendum to the FSP).  The VAS or temporary 
monitoring well location will then be abandoned using grouting. 
 
Finally, if a permanent monitoring well is required, pre-cleaned construction materials 
are used in order to prevent the potential introduction of contaminants into a 
hydrostratigraphic unit.  Permanent monitoring well installation is discussed in 
Section 2.7 of the FSP. 
 
 

2.0 PLANNING AND PREPARATION 

Prior to undertaking shallow VAS or temporary groundwater monitoring well 
installation and sampling utilizing a Geoprobe the following procedures will be 
followed: 
 
1. Review the appropriate Work Plan and Site-Specific Heath and Safety Plan 

(HASP), project documents, all available geologic and hydrogeologic mapping 
and reports, water well records, and historic site reports to become familiar with 
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the geologic and hydrogeologic framework of the site and surrounding area.  
Review and become familiar with the health and safety requirements, and 
discuss the work activities with the Project Coordinator. 

2. Assemble all required equipment, materials, log books, and forms.   

3. Obtain a site plan and previous stratigraphic logs.  Determine the exact number, 
location, and depth of wells to be installed. 

4. If not performed as part of borehole advancement, complete a Property 
Access/Utility Clearance Data Sheet.  In most instances, the utility clearances 
and property access will have been completed as part of the well drilling and 
advancements. 

5. Determine notification requirements with the Project Coordinator.  Have all 
regulatory groups, the client, landowner, drilling contractor, and CRA personnel 
been informed of the well design and installation program? 

6. Determine the methods for handling and disposal of cuttings, purged 
groundwater, and decontamination fluids.  Generally, this is dealt with as part of 
the well advancement activities. 

 
In addition to the above, the following may be required when conducting VAS or 
temporary monitoring well installation and sampling activities: 
 
1. Establish a water source for well installation and decontamination.  Pre-plan the 

methods of handling and disposal of well installation and decontamination 
fluids. 

2. Arrange with the drilling contractor/client to provide a means of containment 
and disposal of fluids. 

 
 
3.0 EQUIPMENT DECONTAMINATION 

Prior to use and between each borehole location, drilling and sampling equipment must 
be decontaminated in accordance with Section 7.0 of the FSP. 
 
 

4.0 LOCATION AND MARKING OF VAS/TEMPORARY MONITORING  
WELL SITES/FINAL VISUAL CHECK  

The proposed investigative locations marked on the site plan are located and staked in 
the field.  This should be completed several days prior to the drill rig arriving on site.  
Investigative locations are required for the completion of utility locates.  Generally, VAS 
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or temporary monitoring well locations locations are strategically placed to assess site 
hydrogeologic conditions. 
 
Once the final VAS or temporary monitoring well location has been selected and utility 
clearances are complete, one last visual check of the immediate area should be 
performed before drilling proceeds to confirm the locations of adjacent utilities 
(subsurface or overhead) and verify adequate clearance.  If gravity sewers or conduits 
exist in the area, access manholes or chambers should be opened and the conduit/sewer 
alignments confirmed.  Do not enter manholes unless confined space procedures are 
followed. 
 
When possible, it is prudent to use a hand auger or post-hole digging equipment to a 
sufficient depth to confirm that there are no buried utilities or pipelines.  This is 
particularly important in limited space sites where wells are being installed close to 
buried utilities.  Alternatively, a Hydrovac truck can vacuum a large diameter hole to 
check for utilities, although soils collected this way may require containment on site.  
This procedure generally clears the area to the full diameter of the drilling equipment 
which will follow. 
 
Caution: Do not assume that site plan details regarding pipe alignment/position are correct.  

Visually inspect pipe alignment when advancing boreholes near sewers.  Be prepared 
to find additional piping if outdated plans are being used.  If possible confirm pipe 
locations with on-site employees or a client representative. 

 
Investigative locations are selected primarily to provide a good geographical 
distribution across the site.  Most often, the VAS or temporary monitoring well locations 
specified in the Work Plan are not pre-verified to confirm clearance from underground 
or overhead utilities, or to consider site-specific physical characteristics (e.g., traffic 
patterns, drainage patterns).  Consequently, it is the Field Supervisor's responsibility to 
perform the following: 
 
1. Select the exact location of each well consistent with the site and project 

requirements. 

2. If a VAS or temporary monitoring well location must be relocated more than 
20 feet (5.7 m) from the initially identified location, confirm the new location's 
suitability with the Project Coordinator. 

3. Ensure all utilities have been cleared prior to initiating borehole advancement 
activities. 

 
To the extent practical, wells should be located adjacent to permanent structures 
(e.g., fences, buildings) that offer some form of protection and a reference point for 
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future identification.  Wells located in high traffic areas or road allowances or low-lying 
wet areas are undesirable, but may be unavoidable. 
 
 

5.0 PROCEDURES FOR VERTICAL AQUIFER SAMPLING/TEMPORARY 
MONITORING WELL INSTALLATION AND SAMPLING BY GEOPROBE  

The direct push procedure will use the Geoprobe, as follows: 
 
1. The direct push drill rig will advance the borehole using methods consistent with 

ASTM Standard D6724-04 (Appendix J-H-4 of the FSP). 

2. The direct push borehole will be advanced from ground surface to the top five 
feet of shallow groundwater.  Soil cores will be collected using Geoprobe® 
MacroCore® sampling techniques or equivalent.  Soil cores will be collected 
throughout the entire length of the borehole. 

3. Representative samples will be logged immediately after opening the acetate 
liner.  Field measurements of undifferentiated VOCs will be conducted by 
placing representative soil samples into a closed sample container and allowing 
them to equilibrate.  The VOCs in the headspace will then be measured by 
placing the wand of the PID into the headspace.  Field calibration, preventative 
maintenance, and SOPs for the PID are contained in Section 6.0 of the FSP. 

4. The soil core will be logged by CRA personnel and soils will be classified using 
the USCS in accordance with ASTM Method D-2488-06 (Appendix J-H-2).  Soil 
stratigraphy will be described on an Overburden Stratigraphy Log, an example 
of which is in Appendix J-G of the FSP. 

5. Following the field screening and logging of the soil stratigraphy at each 
borehole, the Geoprobe will be offset approximately 1 foot from the borehole in 
order to collect a groundwater sample while preventing drawdown. 

6. VAS will be conducted beginning no deeper than 5 feet below the water table 
unless otherwise specified in the Work Plan.  Temporary monitoring well 
sampling will be conducted within the top 5 feet of the water table unless 
otherwise specified in the Work Plan.   

7. A pre-cleaned Geoprobe® SP16 groundwater sampler will be assembled as per 
manufacturer's operational procedure.  A description of the Geoprobe® SP16 is 
provided in Section 1.0 of this SOP.  

8. New 1/4-inch diameter tubing will be installed and attached to a peristaltic or 
bladder pump.  Groundwater will be purged from the Geoprobe® SP16 
groundwater sampler using the pump.  A minimum of three to five screen point 
well volumes will be purged at the same rate as the low flow sampling prior to 
commencing stabilization monitoring.  Field measurements of pH, conductivity, 
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turbidity, and temperature will be collected at approximate 5-minute intervals.  If 
it is apparent that stabilization will not be achieved quickly, stabilization 
parameter measurements may be made at a greater time interval.  Stabilization 
monitoring will be performed using a flow-through-cell.  All field measurements 
will be recorded in the field book. 

 
The groundwater will be considered stable after a maximum of five well volumes 
are removed or when three successive readings for pH, specific conductance, 
turbidity, and temperature agree within the following limits: 
 
 pH:  ± 0.1 pH unit 

 Specific conductance:  ± 3% (temperature corrected) 

 Temperature:  ± 1.0 °C 

 Turbidity:  or < 5 NTU 

9. Once field parameters have stabilized, groundwater samples will be collected 
directly from the discharge line in laboratory-supplied, analyte-specific sample 
containers and preserved according to laboratory requirements.  Groundwater 
samples collected for VOC analysis will be collected from the tubing before it 
reaches the pump head, by crimping the tubing, detaching it from the pump, and 
pouring the water into the vial.   

10. VAS and temporary monitoring well samples will be analyzed for parameters 
detailed in the Work Plan.  The Geoprobe® SP16 groundwater sampler will be 
decontaminated between samples following the procedures in Section 7.0 of the 
FSP. 

11. Upon reaching the total depth of the VAS or temporary monitoring well location, 
the downhole equipment will be removed from the borehole and the borehole 
will be backfilled with pure bentonite slurry grout.   

12. All downhole equipment such as drill rods and sample tools will be 
decontaminated as discussed in Section 7.0 of the FSP. 

13. Drill cuttings and decontamination water will be managed as discussed in 
Section 8.0 of the FSP. 

 
 
6.0 SOIL SAMPLE COLLECTION FROM GEOPROBE DRILLING CORES 

When borehole drilling, the core sample retrieved from the borehole is considered a 
discrete grab sample that has been taken from one sampling location, as long as both the 
stratigraphy of the entire sample and the level of contamination are consistent over the 
length of the core sample.  If a single core sample contains soils from two different 
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stratigraphic units, the soils from each of these stratigraphic units are considered 
separate discrete grab samples.   
 
If a single core sample contains soils from a single stratigraphic unit, but visual 
observation indicated that some of the soil was heavily impacted with contaminants, 
while the rest of the soil was only lightly impacted, then the soils representing each of 
the two levels of contamination are considered two separate discrete grab samples. 
 
If required, representative soil samples will be collected from the drilling cores in 
accordance with the following procedures. 
 
i. Once removed to the ground surface, open the discrete soil sampler by removing 

the cutting shoe, and extract the soil liner (with recovered soil) from the sampler 
body. 

ii. Place the soil liner into a holder and cut lengthwise (using a liner knife) to expose 
the collected soil core. 

iii. Perform PID screening for organic vapors and record readings. 

iv. Measure length of sample and record as the recovered length. 

v. Representative soil samples will be collected from Geoprobe drilling cores using 
a pre-cleaned stainless steel trowel or other appropriate tool (e.g., spoons or push 
tube.   

vi. Use a new pair of disposable gloves for each sample. 

vii. Prior to use, for each sample, decontaminate all sampling tools as specified in the 
Work Plan or as described in Section J.7 of the FSP. 

viii. Use a pre-cleaned sampling tool to remove the sample from the layer of exposed 
soil.  For clayey or cohesive soils,  

a. Discard upper and lower ends of sample core (3 inches) if near the area to 
be sampled. 

b. Use a pre-cleaned stainless steel knife. 
c. Cut the portion of the core to be sampled longitudinally. 
d. With a sample spoon, remove soil from the center portion of the core and 

place in a pre-cleaned stainless steel bowl. 
e. Remove large stones and natural vegetative debris. 
f. Homogenize the soil and place directly into sample jars. 

 
For sandy or non-cohesive soils, as sandy soils have less cohesion than clayey 
soils, it is not easy to cut the core longitudinally to remove the center of the 
sample.  Therefore, with a stainless steel spoon, scrape away surface soils which 
have likely contacted the sampler and then sample the center portion of the soil 
core. 
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Note:  Samples for VOC analysis must not be homogenized.  Collect soil samples 
for VOC analysis in En CoreTM Samplers (refer to Appendix J-F-24 of the FSP).  
Completely fill the container.  No air space (headspace) should remain in the 
sample container. 

 
ix. Place the collected soil directly into a clean, pre-labeled sample jar and seal with 

a Teflon-lined cap.  If a sample is to be split for duplicate analyses, first 
homogenize the soil in a pre-cleaned stainless steel bowl (with the exception of 
samples for VOC analysis, which shall be placed directly in the sample jar and 
not homogenized in order to prevent volatilization of the VOCs). 

 
Note:  Place all soil samples collected for chemical analysis immediately into a cooler 
with ice. 
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1.0  OBJECTIVE

The objective of this procedure is to drive a sealed stainless steel or PVC screen to depth, deploy the screen, obtain a 
representative water sample from the screen interval, and grout the probe hole during abandonment.  The Screen Point 
16 Groundwater Sampler enables the operator to conduct abandonment grouting that meets American Society for 
Testing and Materials (ASTM) Method D 5299 requirements for decommissioning wells and borings for environmental 
activities (ASTM 1993).

2.0  BACKGROUND

2.1	 Definitions

Geoprobe®:  A brand name of high quality, hydraulically powered machines that utilize both static force and 
percussion to advance sampling and logging tools into the subsurface.  The Geoprobe® brand name refers to both 
machines and tools manufactured by Geoprobe Systems®, Salina, Kansas.  Geoprobe® tools are used to perform 
soil core and soil gas sampling, groundwater sampling and monitoring, soil conductivity and contaminant logging, 
grouting, and materials injection.

Screen Point 16 (SP16) Groundwater Sampler:  A direct push device consisting of a PVC or stainless steel 
screen that is driven to depth within a sealed, steel sheath and then deployed for the collection of representative 
groundwater samples.  The assembled SP16 Sampler is approximately 51.5 inches (1308 mm) long with an OD of 
1.625 inches (41 mm).  Upon deployment, up to 41 inches (1041 mm) of screen can be exposed to the formation.  
The Screen Point 16 Groundwater Sampler is designed for use with 1.5-inch probe rods and machines equipped 
with the more powerful GH60 Hydraulic Hammer.  Operators with GH40 Series hammers may chose to use this 
sampler in soils where driving is difficult.

Rod Grip Pull System:  An attachment mounted on the hydraulic hammer of a direct push machine which makes 
it possible to retract the tool string with extension rods or flexible tubing protruding from the top of the probe 
rods.  The Rod Grip Pull System includes a pull block with rod grip jaws that are bolted directly to the machine.  
A removable handle assembly straddles the tool string while hooking onto the pull block to effectively grip the 
probe rods as the hammer is raised.  A separate handle assembly is required for each probe rod diameter.

2.2	 Discussion

In this procedure, the assembled Screen Point 16 Groundwater Sampler (Fig. 2.1A) is threaded onto the leading end 
of a Geoprobe® probe rod and advanced into the subsurface with a Geoprobe® direct push machine.  Additional 
probe rods are added incrementally and advanced until the desired sampling interval is reached.  While the sampler 
is advanced to depth, O-ring seals at each rod joint, the drive head, and the expendable drive point provide a 
watertight system.  This system eliminates the threat of formation fluids entering the screen before deployment 
and assures sample integrity.

Once at the desired sampling interval, extension rods are sent downhole until the leading rod contacts the bottom 
of the sampler screen.  The tool string is then retracted approximately 44 inches (1118 mm) while the screen is 
held in place with the extension rods (Fig. 2.1B).  As the tool string is retracted, the expendable point is released 
from the sampler sheath.  The tool string and sheath may be retracted the full length of the screen or as little as a 
few inches if a small sampling interval is desired.

There are three types of screens that can be used in the Screen Point 16 Groundwater Sampler.  Two of the these, a 
stainless steel screen with a standard slot size of 0.004 inches (0.10 mm) and a PVC screen with a standard slot size 
of 0.010 inches (0.25 mm), are recovered with the tool string after sampling.  The third screen is also manufactured 
from PVC with a standard slot size of 0.010 inches (0.25 mm), but is designed to be left downhole when sampling 
is complete.  This disposable screen has an exposed screen length of approximately 43 inches (1092 mm).  The 
two screens that are recovered with the sampler both have an exposed screen length of approximately 41 inches 
(1041 mm).  

(continued on following page)
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An O-ring on the head of the stainless steel screens maintains a seal at the top of the screen.  As a result, any liquid 
entering the sampler during screen deployment must first pass through the screen.  PVC screens do not require an 
O-ring because the tolerance between the screen head and sampler sheath is near that of the screen slot size.

The screens are constructed such that flexible tubing, a mini-bailer, or a small-diameter bladder pump can be inserted 
into the screen cavity.  This makes direct sampling possible from anywhere within the saturated zone.  A removable 
plug in the lower end of the screens allows the user to grout as the sampler is extracted for further use.

Groundwater samples can be obtained in a number of ways.  A common method utilizes polyethylene (TB25L) or 
Teflon® (TB25T) tubing and a Check Valve Assembly (GW4210).  The check valve (with check ball) is attached to one 
end of the tubing and inserted down the casing until it is immersed in groundwater.  Water is pumped through 
the tubing and to the ground surface by oscillating the tubing up and down.  

An alternative means of collecting groundwater samples is to attach a peristaltic or vacuum pump to the tubing.  
This method is limited in that water can be pumped to the surface from a maximum depth of approximately 26 
feet (8 m).  Another technique for groundwater sampling is to use a stainless steel Mini-Bailer Assembly (GW41).  
The mini-bailer is lowered down the inside of the casing below the water level where it fills with water and is then 
retrieved from the casing.

The latest option for collecting groundwater from the SP16 sampler is to utilize a Geoprobe® MB470 Series 
Mechanical Bladder Pump (MBP)*.  The MBP may be used to meet requirements of the low-flow sampling protocol 
(Puls and Barcelona 1996, ASTM 2003).  Through participation in a U.S. EPA Environmental Technology Verification 
study, it was confirmed that the MB470 can provide representative samples (EPA 2003).

*The Mechanical Bladder Pump is manufactured under U.S. Patent No. 6,877,965 issued April 12, 2005.
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B.  Screen Partially Deployed

FIGURE 2.1
Screen Point 16 Groundwater Sampler
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3.0  TOOLS AND EQUIPMENT

The following tools and equipment can be used to successfully recover representative groundwater samples with the 
Geoprobe® Screen Point 16 Groundwater Sampler.  Refer to Figures 3.1 and 3.2 for identification of the specified parts.  
Tools are listed below for the most common SP16 / 1.5-inch probe rod configurations.  Additional parts for optional rod 
sizes and accessories are listed in Appendix A.

SP16 Sampler Parts	 Part Number
SP16 Sampler Sheath................................................................................................................................................15187
SP16 Drive Head, 0.5-inch bore, 1.5-inch rods*...............................................................................................18307
SP16 O-ring Service Kit, 1.5-inch rods (includes 4 each of the O-ring packets below)..........................15844

O-rings for Top of SP16 Drive Head, 1.5-inch rods only (Pkt. of 25)...................................................... 15389
O-rings for Bottom of SP16 Drive Head (Pkt. of 25)................................................................................. 13196
O-rings for GW1520 Screen Head (Pkt. of 25)........................................................................................GW1520R
O-rings for SP16 Expendable Drive Point (Pkt. of 25)...........................................................................GW1555R

Screen, Wire-Wound Stainless Steel, 4-Slot*...................................................................................................GW1520
Grout Plugs, PE (Pkg. of 25)................................................................................................................................. GW1552K
Expendable Drive Points, steel, 1.625-inch OD (Pkg. of 25)*................................................................... GW1555K
Screen Point 16 Groundwater Sampler Kit, 1.5-inch Probe Rods (includes 1 each of:

15187, 18307, 15844, GW1520, GW1535, GW1540, GW1555K, and GW1552K).................................15770

Probe Rods and Probe Rod Accessories	 Part Number
Drive Cap, 1.5-inch probe rods, threadless, (for GH60 Hammer)...............................................................12787
Pull Cap, 1.5-inch probe rods.................................................................................................................................15090
Probe Rod, 1.5-inch x 60-inch*..............................................................................................................................11121

Extension  Rods and Extension Rod Accessories	 Part Number
Screen Push Adapter..............................................................................................................................................GW1535
Grout Plug Push Adapter......................................................................................................................................GW1540 
Extension Rod, 60-inch*...........................................................................................................................................10073 
Extension Rod Coupler............................................................................................................................................. AT68
Extension Rod Handle............................................................................................................................................... AT69
Extension Rod Jig.......................................................................................................................................................AT690
Extension Rod Quick Link Coupler, pin...............................................................................................................AT695
Extension Rod Quick Link Coupler, box..............................................................................................................AT696

Grout Accessories	 Part Number
Grout Nozzle, for 0.375-inch OD tubing...........................................................................................................GW1545
High-Pressure Nylon Tubing, 0.375-inch OD / 0.25-inch ID, 100-ft. (30 m)............................................11633
Grout Machine, self-contained*.......................................................................................................................... GS1000
Grout System Accossories Package, 1.5-inch rods....................................................................................... GS1015

Groundwater Purging and Sampling Accessories	 Part Number
Polyethylene Tubing, 0.375-inch OD, 500 ft.*...................................................................................................TB25L
Check Valve Assembly, 0.375-inch OD Tubing*.............................................................................................GW4210
Water Level Meter, 0.438-inch OD Probe, 100 ft. cable*.............................................................................GW2000
Mechanical Bladder Pump**................................................................................................................................. MB470
Mini Bailer Assembly, stainless steel....................................................................................................................GW41

Additional Tools 	 Part Number	
Adjustable Wrench, 6.0-inch..................................................................................................................................FA200
Adjustable Wrench, 10.0-inch................................................................................................................................FA201
Pipe Wrenches ...............................................................................................................................................................NA

	 *	See Appendix A for additional tooling options.
	 **	Refer to the Standard Operating Procedure (SOP) for the Mechanical Bladder Pump (Technical Bul-

letin No. MK3013) for additional tooling needs.
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FIGURE 3.1
SP16 Sampler Parts
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	 *	 Included in the SP16 O-ring Service Kit (15844)
	**	 Part numbers show most common tool configuration.  

See Appendix A for alternative parts.

FIGURE 3.2
Geoprobe® Extension Rods and Accessories
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4.0  OPERATION

4.1	 Basic Operation

The SP16 sampler utilize a stainless steel or PVC screen which is encased in an alloy steel sampler sheath.  An 
expendable drive point is placed in the lower end of the sheath while a drive head is attached to the top.  O-rings 
on the drive head and expendable point provide a watertight sheath which keeps contaminants out of the system 
as the sampler is driven to depth.  

Once the sampling interval is reached, extension rods equipped with a screen push adapter are inserted down 
the ID of the probe rods.  The tool string is then retracted up to 44 inches (1118 mm) while the screen is held in 
place with the extension rods.  The system is now ready for groundwater sampling.  When sampling is complete, a 
removable plug in the bottom of the screen allows for grouting below the sampler as the tool string is retrieved.

4.2	 Sampler Options

The Screen Point 15 and Screen Point 16 Groundwater Samplers are nearly identical.  Subtle differences in the 
design of the SP16 sampler make it more durable than the earlier SP15 system.  Operators of GH60-equipped 
machines should always utilize SP16 tooling.  Operators of machines equipped with GH40 Series hammers may 
also choose SP16 tooling when sampling in difficult probing conditions.

A 1.75-inch OD Expendable Drive Point (17066K) and Disposable PVC Screen (16089) provide two useful options 
for the SP16 sampler.  The 1.75-inch drive point may be used when soil conditions make it difficult to remove the 
sampler after driving to depth.  The disposable PVC screen may be left downhole after sampling (when regulations 
permit) to eliminate the time required for screen decontamination.

4.3	 Decontamination

In order to collect representative groundwater samples, all sampler parts must be thoroughly cleaned before and 
after each use.  Scrub all metal parts using a stiff brush and a nonphosphate soap solution.  Steam cleaning may be 
substituted for hand-washing if available.  Rinse with distilled water and allow to air-dry before assembly.

4.4	 SP16 Sampler Assembly (Figure 4.1)

Part numbers are listed for a standard SP16 sampler using 1.5-inch probe rods.  Refer to Page 6 for screen and 
drive head alternatives.

1.	 Place an O-ring on a steel expendable drive point (GW1555K).  Firmly seat the expendable point in the necked 
end of a sampler sheath (15187).

2.	 Install a PE Grout Plug (GW1552) in the bottom end of a Wire-wound Stainless Steel Screen (GW1520).  Place 
a GW1520R O-ring in the groove on the top end of the screen.  

3.	 Slide the screen inside of the sampler sheath with the grout plug toward the bottom of the sampler.  Ensure 
that the expendable point was not displaced by the screen.

4.	 Install a bottom O-ring (13196) on a Drive Head (18307 or 15188).  Thread the drive head into the sampler 
sheath using an adjustable wrench if necessary to ensure complete engagement of the threads.  Attach a 
Drive Cap (12787 or 15590) to the top of the drive head.  

	 NOTE: The 18307 drive head should be used whenever possible as the smaller 0.5-inch ID provides a greater 
material cross-section for increased durability. 

Sampler assembly is complete.
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4.5	 Advancing the SP16 Sampler

To provide adequate room for screen deployment with the Rod Grip Pull System, the probe derrick should be 
extended a little over halfway out of the carrier vehicle when positioning for operation.

	
1.	 Begin by placing the assembled sampler (Fig. 2.1.A) in the driving position beneath the hydraulic hammer of 

the direct push machine as shown in Figure 4.2.

2.	 Advance the sampler with the throttle control at slow speed for the first few feet to ensure that the sampler 
is aligned properly.  Switch to fast speed for the remainder of the probe stroke.

3.	 Completely raise the hammer 
assembly.  Remove the drive 
cap and place an O-ring in the 
top groove of the drive head.  
Distilled water may be used to 
lubricate the O-ring if needed.  

	 Add a probe rod (length to be 
determined by operator) and 
reattach the drive cap to the 
rod string.  Drive the sampler 
the entire length of the new rod 
with the throttle control at fast 
speed.

4.	 Repeat Step 3 until the desired 
sampling interval is reached.  
Approximately 12 inches (305 mm) of the last probe rod must extend above the ground surface to allow 
attachment of the puller assembly.  A 12-inch (305 mm) rod may be added if the tool string is over-driven.

5.	 Remove the drive cap and retract the probe derrick away from the tool string.

FIGURE 4.1
Screen Point 16 Groundwater Sampler Assembly

SP16 Drive Head
(18307*)

Sampler Sheath
(15187)

Expendable
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(GW1555K**)

PE Grout Plug
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O-Ring for GW1520 Screen
(GW1520R*)

Bottom Drive Head O-Ring
(13196*)

Top Drive Head O-Ring
(15389*)

Expendable Drive
 Point O-Ring
(GW1555R*)

	 *	 Included in the SP16 O-ring Service Kit (15844)
	**	 Part numbers show most common tool configuration.  

See Appendix A for alternative parts.
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Hydraulic
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FIGURE 4.2
Screen Point 16 Groundwater Sampler in Driving Position
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4.6	 Screen Deployment

1.	 Thread a screen push adapter (GW1535) on an extension rod of suitable length (AT671, 10073, or AT675).  
Attach a threaded coupler (AT68) to the other end of the extension rod.  Lower the extension rod inside of the 
probe rod taking care not to drop it down the tool string.  An extension rod jig (AT690) may be used to hold 
the rods.

2.	 Add extension rods until the adapter contacts the bottom of the screen.  To speed up this step, it is recommended 
that Extension Rod Quick Links (AT695 and AT696) are used at every other rod joint. 

3.	 Ensure that at least 48 inches (1219 mm) of extension rod protrudes from the probe rod.  Thread an extension 
rod handle (AT69) on the top extension rod.

4.	 Maneuver the probe assembly into position for pulling.  

5.	 Raise (pull) the tool string while physically holding the screen in place with the extension rods (Fig. 4.3.B).  A 
slight knock with the extension rod string will help to dislodge the expendable point and start the screen 
moving inside the sheath.  

	 Raise the hammer and tool string about 44 inches (1118 cm) if using a GW1520 or GW1530 screen.  At this 
point the screen head will contact the necked portion of the sampler sheath (Fig. 4.3.C.) and the extension 
rods will rise with the probe rods.  Use care when deploying a PVC screen so as not to break the screen when 
it contacts the bottom of the sampler sheath.  

	 The Disposable Screen (16089) will extend completely out of the sheath if the tool string is raised more than 
45 inches (1143 mm).  Measure and mark this distance on the top extension rod to avoid losing the screen 
during deployment.

6.	 Remove the rod grip handle, lower the hammer assembly, and retract the probe derrick.  Remove the top 
extension rod (with handle) and top probe rod.  Finally, extract all extension rods.

7.	 Groundwater samples can now be collected with a mini-bailer, peristaltic or vacuum pump, tubing  bottom 
check valve assembly, bladder pump, or other acceptable small diameter sampling device.

	 When inserting tubing or a bladder pump down the rod string, ensure that it enters the screen interval.  The 
leading end of the tubing or bladder pump will sometimes catch at the screen head giving the illusion that 
the bottom of the screen has been reached.  An up-and-down motion combined with rotation helps move 
the tubing or bladder pump past the lip and into the screen.

4.7	 Abandonment Grouting for GW1520 and GW1530 Screens

The SP16 Sampler can meet ASTM D 5299 requirements for abandoning environmental wells or borings when 
grouting is conducted properly.  A removable grout plug makes it possible to deploy tubing through the bottom 
of GW1520 and GW1530 screens.  A GS500 or GS1000 Grout Machine is then used to pump grout into the open 
probe hole as the sampler is withdrawn.  The following procedure is presented as an example only and should be 
modified to satisfy local abandonment grouting regulations.

1.	 Maneuver the probe assembly into position for pulling.  Attach the rod grip puller to the top probe rod.  Raise 
the tool string approximately 4 to 6 inches (102 to 152 cm) to allow removal of the grout plug.  

	
2.	 Thread the Grout Plug Push Adapter (GW1540) onto an extension rod.  Insert the adapter and extension rod 

inside the probe rod string.  Add extension rods until the adapter contacts the grout plug at the bottom of the 
screen.  Attach the handle to the top extension rod.  When the extension rods are slightly raised and lowered, 
a relatively soft rebound should be felt as the adapter contacts the grout plug.  This is especially true when 
using a PVC screen.
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FIGURE 4.4
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3.	 Place a mark on the extension rod even with the top of the probe rod.  Apply downward pressure on the 
extension rods and push the grout plug out of the screen.  The mark placed on the extension rod should now 
be below the top of the probe rod.  Remove all extension rods.

	 Note:  When working with a stainless steel screen, it may be necessary to raise and quickly lower the extension 
rods to jar the grout plug free.  When the plug is successfully removed, a metal-on-metal sensation may be 
noted as the extension rods are gently "bounced" within the probe rods.  

4.	 A Grout Nozzle (GW1545) is now connected to High-Pressure Nylon Tubing (11633) and inserted down through 
the probe rods to the bottom of the screen (Fig. 4.4).  It may be necessary to pump a small amount of clean 
water through the tubing during deployment to jet out sediments that settled in the bottom of the screen.  
Resistance will sometimes be felt as the grout nozzle passes through the drive head.  Rotate the tubing while 
moving it up-and-down to ensure that the nozzle has reached the bottom of the screen and is not hung up 
on the drive head.

	 Note:  All probe rods remain strung on the tubing as the tool string is pulled.  Provide extra tubing length to allow 
sufficient room to lay the rods on the ground as they are removed.  An additional 20 feet is generally enough.

5.	 Operate the grout pump while pulling the first rod with the rod grip pull system.  Coordinate pumping and 
pulling rates so that grout fills the void left by the sampler.  After pulling the first rod, release the rod grip 
handle, fully lower the hammer, and regrip the tool string.  Unthread the top probe and slide it over the tubing 
placing it on the ground near the end of the tubing. 

6.	 Repeat Step 5 until the sampler is retrieved.  Do not bend or kink the tubing when pulling and laying out the 
probe rods.  Sharp bends create weak spots in the tubing which may burst when pumping grout.  Remember 
to operate the grout pump only when pulling the rod string.  The probe hole is thus filled with grout from the 
bottom up as the rods are extracted.

7.	 Promptly clean all probe rods and sampler parts before the grout sets up and clogs the equipment.

4.8	 Abandonment Grouting for the 16089 Disposable Screen

ASTM D 5299 requirements can also be met for the SP16 samplers when using the 16089 disposable screen.  
Because the screen remains downhole after sampling, the operator may choose either to deliver grout to the 
bottom of the tool string with nylon tubing or pump grout directly through the probe rods using an Injection Pull 
Cap (16698).  A GS500 or GS1000 Grout Machine is needed to pump grout into the open probe hole as the sampler 
is withdrawn.  The following procedure is presented as an example only and should be modified to satisfy local 
abandonment grouting regulations.

1.	 Maneuver the probe assembly into position for pulling with the rod grip puller.  

2.	 Thread the screen push adapter onto an extension rod.  Insert the adapter and extension rod inside the probe 
rod string.  Add extension rods until the adapter contacts the bottom of the screen.  Attach the handle to the 
top extension rod.  

3.	 The disposable screen must be extended at least 46 inches (1168 mm) to clear the bottom of the sampler 
sheath.  Considering the length of screen deployed in Section 4.7, determine the remaining distance required 
to fully extend the screen from the sheath.  Mark this distance on the top extension rod.  

4.	 Pull the tool string up to the mark on the top extension rod while holding the disposable screen in place.  

	 The screen is now fully deployed and the sampler is ready for abandonment grouting.  Apply grout to the 
bottom of the tool string during retrieval using either flexible tubing (as described in Section 4.7) or an injection 
pull cap (Fig. 4.5).  This section continues with a description of grouting with a pull cap.
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5.	 Remove the rod grip handle and maneuver the probe assembly directly over the tool string.  Thread an Injection 
Pull Cap (16698) onto the top probe rod and close the hammer pull latch over the top of the pull cap.

6.	 Connect the pull cap to a Geoprobe® grout machine using a high-pressure grout hose.

7.	 Operate the pump to fill the entire tool string with grout.  When a sufficient volume has been pumped to fill 
the tool string, begin pulling the rods and sampler while continuing to operate the grout pump.  Considering 
the known pump volume and sampler cross-section, time tooling withdrawal to slightly "overpump" grout 
into the subsurface.  This will ensure that all voids are filled during sampler retrieval.

	 The grouting process can lubricate the probe hole sufficiently to cause the tool string to slide back downhole 
when disconnected from the pull cap.  Prevent this by withdrawing the tool string with the rod grip puller 
while maintaining a connection to the grout machine with the pull cap.

4.9	 Retrieving the Screen Point 16 Sampler

If grouting is not required, the Screen Point 16 Sampler can be retrieved by pulling the probe rods as with most 
other Geoprobe® applications.  The Rod Grip Pull System should be used for this process as it allows the operator 
to remove rods without completely releasing the tool string.  This avoids having the probe rods fall back downhole 
when released during the pulling procedure.  A standard Pull Cap (15164) may still be used if preferred.  Refer to the 
Owner's Manual for your Geoprobe® direct push machine for specific instructions on pulling the tool string.
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Equipment and tool specifications, including weights, dimensions, materi-
als, and operating specifications included in this brochure are subject to 

change without notice.  Where specifications are critical to your application, 
please consult Geoprobe Systems®.

Appendix A
ALTERNATIVE PARTS

The following parts are available to meet unique soil conditions. See section 3.0 for a complete listing of the common 
tool configurations for the Geoprobe® Screen Point 16 Groundwater Sampler.

SP16 Sampler Parts and Accessories........................................................................Part Number
SP16 Drive Head, 0.625-inch bore, 1.5-inch rods.................................................................................15188
Expendable Drive Points, aluminum, 1.625-inch OD (Pkg. of 25)........................................... GW1555ALK
Expendable Drive Points, steel, 1.75-inch OD (Pkg. of 25).............................................................. 17066K
Screen, PVC, 10-Slot.................................................................................................................................... GW1530
Screen, Disposable, PVC, 10-Slot...............................................................................................................16089

Groundwater Purging and Sampling Accessories..................................................Part Number
Polyethylene Tubing, 0.25-inch OD, 500 ft.............................................................................................TB17L
Polyethylene Tubing, 0.5-inch OD, 500 ft................................................................................................TB37L
Polyethylene Tubing, 0.625-inch OD, 50 ft.............................................................................................TB50L
Check Valve Assembly, 0.25-inch OD Tubing..................................................................................... GW4240
Check Valve Assembly, 0.5-inch OD Tubing....................................................................................... GW4220
Check Valve Assembly, 0.625-inch OD Tubing.................................................................................. GW4230
Water Level Meter, 0.375-inch OD Probe, 100-ft. cable.................................................................. GW2001
Water Level Meter, 0.438-inch OD Probe, 200-ft. cable.................................................................. GW2002
Water Level Meter, 0.375-inch OD Probe, 200-ft. cable.................................................................. GW2003
Water Level Meter, 0.438-inch OD Probe, 30-m cable.................................................................... GW2005
Water Level Meter, 0.438-inch OD Probe, 60-m cable.................................................................... GW2007
Water Level Meter, 0.375-inch OD Probe, 60-m cable..................................................................... GE2008

Grouting Accessories.................................................................................................Part Number
Grout Machine, auxiliary-powered......................................................................................................... GS500

Probe Rods, Extension Rods, and Accessories.........................................................Part Number
Probe Rod, 1.5-inch x 1-meter....................................................................................................................17899
Probe Rod, 1.5-inch x 48-inch....................................................................................................................13359
Drive Cap, 1.5-inch rods (for GH40 Series Hammer)..........................................................................15590
Rod Grip Pull Handle, 1.5-inch Probe Rods (for GH40 Series Hammer)....................................GH1555
Extension Rod, 48-inch.................................................................................................................................AT671
Extension Rod, 1-meter................................................................................................................................AT675
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December 17, 2010 Reference No. 038443-89 
 
 
 
Ms. Karen Cibulskis 
Remedial Project Manager 
United States Environmental Protection Agency 
Region V 
77 West Jackson Boulevard 
Mail Code SR-6J 
Chicago, IL    60604 
 
 
Dear Ms. Cibulskis: 
 
Re: Vapor Intrusion (VI) Investigation Work Plan (Work Plan) 
 South Dayton Dump and Landfill Site Moraine, Ohio (Site) 
 
As required under the Dispute Resolution Agreement signed by the Respondents and USEPA 
on December 10, 2010, this Work Plan presents the proposed approach for a VI Study to 
investigate sub-slab soil vapor conditions beneath buildings on particular Site parcels and 
adjacent to the Site.  The VI Study will be completed as an interim response action pursuant to 
Paragraph 37(c) of the Administrative Settlement Agreement and Order on Consent for 
Remedial Investigation/Feasibility Study (RI/FS) of the Site, Docket No. V-W-06-C-852 
(ASAOC).  Conestoga-Rovers & Associates (CRA) has prepared this Work Plan on behalf of the 
Respondents to the ASAOC (Respondents).  
 
The work proposed in this Work Plan will be performed in accordance with the United States 
Environmental Protection Agency- (USEPA-) approved Field Sampling Plan (FSP), Quality 
Assurance Project Plan (QAPP), and Site-Specific Health and Safety Plan (HASP), and 
associated addenda that are submitted as attachments to this Work Plan.   
 
This Work Plan is presented in the following titled sections: 
 
1.0 Background 
2.0 VI Study 
3.0 Schedule 
4.0 Reporting 
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1.0 BACKGROUND 

The Respondents to the ASAOC include Hobart Corporation (Hobart), Kelsey Hayes Company 
(Kelsey-Hayes), and NCR Corporation (NCR).  These three Respondents (the PRP Group) are 
and have been performing the Work required by the ASAOC under the direction and oversight 
of the USEPA.   
 
The investigation of the Site has documented elevated concentrations of methane, naphthalene, 
and volatile organic compounds (VOCs) in landfill gas.  There are a number of operating 
businesses located on the Site, above or immediately adjacent to fill material and in close 
proximity to the soil gas probe locations where elevated levels of VOCs and methane were 
detected.  By a letter dated October 5, 2010, USEPA had directed Respondents to submit a work 
plan for a VI Study to address the risks from VI to residents and businesses in buildings on and 
adjacent to the Site.  
 
VI is the migration of volatile chemicals from the subsurface into overlying buildings.  VI is a 
potential concern at any building, existing or planned, located near soil or groundwater 
contaminated with toxic chemicals that can volatilize.   
 
Under the December 10, 2010 Dispute Resolution Agreement the Respondents and USEPA 
agreed that the Respondents will complete the VI Study to assess the potential for methane, 
VOCs, and naphthalene in soil vapor to result in potential risks to receptors in buildings on and 
adjacent to the Site.   
 
Specifically, the Dispute Resolution Agreement states: 
 

[T]he Respondents shall conduct the VI Study, as required by EPA, pursuant to Paragraph 
37 (c) of the ASAOC, as an interim response action. EPA has given the Group a copy of the 
newly issued EPA Region 5 Vapor Intrusion Guidebook (Guidebook) and the Parties have 
agreed that the Respondents will prepare their VI Work Plan, which will include Field 
Sampling Plan (FSP) and Quality Assurance Project Plan (QAPP) Addenda, in accordance 
with this new guidance and other relevant guidance (e.g., FSP and QAPP guidance). The 
Parties agree that the Work Plan will provide for sub-slab sampling, on an expedited schedule 
of any of the following structures which are of slab-on-grade construction or have basements 
or enclosed crawl spaces (see highlighted structures on Figure [1], attached, for an 
illustration of the structures 
for which sub-slab sampling is anticipated): 
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A.  Structures On Site West of Dryden Road: 
3 building structures on Lot 5054 
3 building structures on Lot 5171 
2 building structures on Lot 5172 
1 building structure on Lot 5174 
1 building structure on Lot 5175, and 
 

B. Structures On Site or Adjacent to Site Along East River Road: 
4 building structures on Lot 4610 (Barnett; on-Site) 
2 building structures on Lot 3207 
1 residence on Lot 3253; and 
1 building structure on Lot 3254. 
 

Any additional structures on the Site that are, or may be, occupied will be evaluated to 
determine the need for VI sampling. 
 
The Parties agree that if any structure on or adjacent to the Site that is or may be occupied has no 
slab (e.g., dirt or gravel floor) that Respondents will take indoor air samples (see Section 6.6 of 
Guidebook). 
 
The Parties agree that the Respondents shall submit a Work Plan for the VI Study required by  
EPA by December 17, 2010. The Parties agree that if identified contaminant concentrations pose 
more than a 1 × 10-4 cancer risk or a hazard index greater than 1.0 through the VI pathway to 
current or potential future receptors, or if VI sampling results show an exceedance of 10% of the 
Lower Explosive Limit, EPA may require actions to mitigate those risks. 

 
The PRP Group has prepared this Work Plan based on requirements of the Dispute Resolution 
Agreement, previous investigation results and discussions between the PRP Group and USEPA.    
 
 
2.0 VI STUDY 

CRA will complete a sub-slab soil vapor quality investigation beneath the existing on-Site 
structures and certain structures adjacent to the Site as described in Section 1.0 above.  CRA will 
install and sample the sub-slab soil vapor probes in accordance with CRA’s SOPs for installing 
sub-slab probes and collecting sub-slab soil vapor samples presented in Attachment A, which is 
an addendum to the FSP. 
 
For any of the structures listed above and any additional structures evaluated that are or may 
be occupied but do not have a concrete slab floor (e.g., dirt or gravel floor), CRA will collect 
indoor air samples within the structure.  The standard operating procedure (SOP) for the Indoor 
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Air Sampling is provided in Attachment B (addendum to the FSP).  For any location where an 
indoor air sample is collected, CRA will also install a soil vapor probe screened between 3 and 
5 feet below ground surface in accordance with CRA’s SOP (Appendix J-F-11 of the FSP) in 
order to attempt to correlate indoor air concentrations to concentrations of contaminants in soil 
vapor near the structure.  The soil vapor probes will be installed immediately adjacent to the 
side of the building closest to the most likely source of any soil vapor impacts.  CRA will agree 
on the proposed soil vapor probe locations with USEPA prior to their installation.  CRA will 
collect a soil vapor sample from any newly installed soil vapor probe, and submit the sample(s) 
for analysis of VOCs by USEPA’s TO-15 methodology1.  In addition, where indoor air samples 
are collected, CRA will also collect ambient air samples immediately adjacent to the structure as 
per CRA’s SOP.  Sub-slab soil vapor and indoor air sampling activities are summarized in 
Attachment C (addendum to the QAPP). 
 
CRA has prepared this scope of work for the sub-slab soil vapor sampling in accordance with 
the following vapor intrusion guidance documents: 
 
• Office of Solid Waste and Emergency Response (OSWER) - Draft Guidance for Evaluating 

the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils (Subsurface Vapor 
Intrusion Guidance), November 2002 (USEPA, 2002) 

• Interstate Technology Regulatory Council (ITRC) - Vapor Intrusion Pathway: A Practical 
Guide, January 2007   (ITRC, 2007) 

• United States Environmental Protection Agency (USEPA) – Region 5 - Vapor Intrusion 
Guidebook, October 2010 (USEPA, 2010) 

 
The purpose of the VI Investigation is to collect additional data to determine if compounds are 
volatilizing into soil vapor beneath the building foundations and floor slabs at concentrations 
that are sufficiently high that contaminants could potentially migrate into the indoor air of the 
Site buildings at concentrations that pose an unacceptable risk to building occupants.   
 
A simplified discussion of the DQO steps for the VI investigation is presented below. 
 
Step 1: State the Problem – Soil vapor samples collected from soil gas probes adjacent to three 
on-Site buildings, and 50 feet from a fourth building, contained VOC concentrations greater 
than 1×10-4 and/or HI=1 industrial risk-based levels.  As detailed in the Dispute Resolution 
Agreement,  
 

                                                      
1 Samples will be submitted for USEPA TO-15 GC/MS analysis operated in either select ion monitoring (SIM) or 
scanning (SCAN) mode, as needed in order to meet required detection limits. 
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There are a number of operating businesses located on the Site, above or immediately 
adjacent to fill material and in close proximity to the gas probe locations where elevated 
levels of VOC and methane were detected. 

 
In addition, there is at least one residential building located in close proximity to soil vapor 
probe GP09-09, where elevated concentrations of VOCs were detected. 
 
It is not known whether concentrations of contaminants in soil vapor and shallow groundwater 
pose an unacceptable risk, via the vapor intrusion pathway, to occupants of structures on, or 
immediately adjacent to, the Site. 
 
Step 2: Identify the goals of the study – Determine whether contaminant concentrations pose 
more than a 1×10-4 cancer risk or a HI greater than 1.0 through the VI pathway to current or 
potential future receptors.  Further, determine whether concentrations of combustible gases 
within a structure exceed 10 percent of the Lower Explosive Limit (LEL) for methane.  Identify 
buildings where indoor air sampling is required based on the sub-slab sample results. 
 
Step 3: Identify information inputs – Conduct sub-slab soil vapor or, where a structure does 
not have a concrete slab, indoor air sampling to determine VOC concentrations, through the 
installation and sampling of sub-slab soil vapor probes and, where appropriate, the collection of 
indoor air samples. 
 
Step 4: Identify the boundaries of the study – The buildings included in the VI Study are 
detailed in Section 1.0 above, and presented on Figure 1. 
 
Step 5: Develop the analytic approach – Sub-slab soil vapor samples will be collected from the 
sub-slab soil vapor probes, following purging in accordance with the FSP.  Sub-slab soil vapor 
and indoor air samples will be submitted for analysis of VOCs in accordance with the 
requirements of the QAPP and USEPA Method TO-15.   
 
Step 6: Specify Performance or Acceptance Criteria – performance criteria consist of 
identifying VOC concentrations within existing structures that pose more than a 1×10-4 cancer 
risk or a HI greater than 1 to current or potential future receptors via the vapor intrusion 
pathway, or an exceedance of 10 percent of the LEL.  Additional data quality performance and 
acceptance criteria are outlined in the QAPP. 
 
Step 7: Develop the plan for obtaining data – see Sections 3.1 to 3.2 below, for detailed 
procedures proposed in order to obtain the required data. 
 
The sub-slab soil vapor investigation is discussed in further detail below. 
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2.1 Installation of Sub-Slab Soil Vapor Probes 

CRA will assess the potential for vapor intrusion by installing and sampling permanent 
sub-slab soil vapor probes within the on-Site buildings.  The proposed sample locations are 
presented on Figure 1.   
 
Prior to conducting the sampling, CRA will visually inspect the Lots in question and document 
the number and type of buildings present on each Lot in order to ensure that all buildings that 
are or may be occupied are included in the sampling program.  Lean-tos, car ports, kennels 
(unless contained within a larger building), open-sided buildings, etc. will not be included in 
the sampling program.  For buildings where explosive gases might accumulate but exposure 
times, with respect to specific contaminants would typically be small (i.e., small sheds and 
outbuildings that do not permit long term exposure), CRA will measure the concentration of 
explosive gas within the building but will not install a sub-slab soil vapor probe or collect an 
indoor air sample. 
 
Prior to installing the sub-slab probes, a survey will be conducted of each building, to identify 
potential preferential pathways for vapor migration under the building.  The survey will 
evaluate the presence of underground utilities, floor slab condition, foundation footings, and 
vadose zone soil conditions known from nearby monitoring well installations.  As building-
specific conditions dictate, the probes will be installed in the lowest point of the building, at the 
approximate middle of the building floor slab.  The actual locations will be finalized and 
documented in the field based on the conditions encountered, the presence of underground 
utilities, potential preferential vapor migration pathways, and detected groundwater 
concentrations in the vicinity of each building.  The final sub-slab probe locations will be 
selected with a bias to providing the highest anticipated sub-slab soil vapor concentrations 
determined based on the weight of the available data collected during the building surveys. 
 
USEPA, 2010 recommends the collection of at least one sample per property and that multiple 
sub-slab probes be installed in a minimum of 10 percent of the buildings included in the 
investigation.  Therefore, CRA will initially install one sub-slab soil vapor probe per building 
for eighteen (18) of the twenty (20) buildings included in the investigation.  For the remaining 
two buildings, two sub-slab probes will be installed.  These two buildings will be selected based 
on results of the building survey, the potential presence of multiple preferential exposure 
pathways, and proximity to elevated groundwater concentrations.  In each of the two buildings, 
one probe will be located at the approximate middle of the building, and the second probe will 
be located where the greatest degree of variability in sub-slab soil vapor concentrations may be 
expected based on the weight of the available data collected during the building surveys.  If the 
owners of the residence on Lot 3253 grant permission, and should construction considerations 
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allow (i.e., underground utilities, floor materials and floor condition), two sub-slab probes will 
be installed in the residence on Lot 3253, as residents are considered a more sensitive receptor to 
exposure via the VI pathway.   
 
CRA will complete the sub-slab soil vapor sampling in accordance with CRA’s SOPs for 
collecting sub-slab soil vapor samples (Attachment A, addendum to the FSP).  Based on the 
analytical results of the initial sampling round, CRA will assess the need to install additional 
sub-slab soil vapor probes to delineate the lateral extent of impact and to identify the maximum 
sub-slab soil vapor concentrations in the affected building.   
 
As described in detail in CRA’s SOP for sub-slab soil vapor probe installation (Attachment A, 
addendum to the FSP), CRA will use a concrete corer to drill a “shallow” (approximately 1-inch 
deep) outer hole (approximately 7/8 inches in diameter) that partially penetrates the floor slab.  
CRA will then use an electric hammer to drill a smaller diameter inner hole (approximately 
3/8 inches diameter) into the center of the outer hole, through the floor material and 
approximately 3 inches into the sub-slab bedding material to create an open cavity.   
 
CRA will clean cuttings from the outer and inner holes using a towel moistened with distilled 
water or a small portable vacuum cleaner.   
 
To construct the probes, CRA will cut chromatography grade 316 stainless steel or brass tubing 
(approximately 1/4–inch in diameter) to a length that allows the probe to float within the slab 
thickness to avoid obstruction of the probe with sub-slab bedding material.  CRA will construct 
the probes prior to drilling to minimize exposure time, or venting, of the sub-slab bedding 
material through the open hole. 
 
CRA will place the sub-slab soil vapor probe in the hole so that the top of the probe is flush with 
the top of the floor.  The top of the probe will have a recessed stainless steel or brass plug.  CRA 
will push or inject quick drying Portland cement slurry into the annular space between the 
probe and the outer hole.  The cement will be allowed to dry for at least 24 hours prior to 
sampling. 
 
2.2 Sub-Slab Soil Vapor Probe Sampling 

As detailed in the Interstate Technology & Regulatory Council (ITRC) January 2007 document 
entitled “Vapor Intrusion Pathway: A Practical Guideline”: 
 

Precipitation can affect vapor intrusion rates and possible soil gas concentrations.  
Percolation of water through the soil can displace soil gas and lead to a short-term spike 
in vapor intrusion.  The increased soil moisture after a rain event can reduce vapor 
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transport through the soil due to reduced effective porosity and permeability.  
Measurements made during or immediately after a significant rain event (e.g., >1 inch) 
may not be representative of long-term average conditions. 

 
As per CRA’s SOP in Attachment A, sub-slab vapor sampling will not be performed during or 
within 48 hours of a significant rainfall event (e.g., greater than 0.5 inches of total precipitation).   
 
CRA will collect and submit the sub-slab soil vapor samples for analysis of benzene, toluene, 
ethylbenzene, and xylenes, along with chlorinated volatile organic compounds (CVOCs) 
including perchloroethylene (PCE), trichloroethylene (TCE), cis/trans-1,2-dichloroethylene 
(1,2-DCE), 1,1-dichloroethylene (1,1-DCE), and VC in accordance with the USEPA Toxic 
Organics-15 (TO-15) parameter list.  CRA’s SOP for sub-slab vapor probe sampling is described 
in detail in Attachment A (addendum to the FSP), and is summarized below.  
 
Prior to sampling, CRA will purge the sub-slab soil vapor probes using a personal sampling 
pump at a flow rate of less than 200 mL/min.  This ensures that the sub-slab soil vapor sample 
is representative of actual vapor concentrations within the sub-slab bedding material.  Prior to 
purging, CRA will complete a vacuum or tightness test on the sampling assembly to test for 
leaks (details provided below).  CRA will purge two to three purge volumes from the probe 
assembly prior to collecting the samples from each probe using 6-liter Summa® canisters.   
 
The OSWER, ITRC and Region 5 VI guidance documents do not mandate a required minimum 
number of sampling events to confirm the results. As such, CRA will collect a minimum of two 
samples from each location and determine the need for additional sampling events based on the 
initial two sample results.  CRA will resample all of the sub-slab soil vapor probe or indoor air 
sample locations within no less than three months of the collection of the initial sample to 
account for seasonal changes.  Locations selected for sampling on a second occasion will be 
sampled at least once during the winter when the surrounding ground is frozen and vapor 
intrusion is expected to be highest. 
 
Where contaminants are detected in a sub-slab soil vapor or indoor air sample at concentrations 
that represent an excess lifetime cancer risk above 1×10-4 or a non-cancer HI greater than 1, CRA 
will collect a confirmatory sample as soon as reasonably practicable following receipt of the 
sample results.  Where contaminants are detected in both the original and confirmatory 
sub-slab soil vapor samples at concentrations that exceed an excess lifetime cancer risk above 
1×10-4 or a non-cancer HI greater than 1, CRA will collect two indoor air samples (in two 
discrete sampling events) to determine whether the contaminants detected in the sub-slab 
samples are migrating to indoor air at concentrations that pose an unacceptable risk to 
receptors..  The indoor air samples will be collected following the procedures described above 
and in accordance with the relevant requirements of the FSP and QAPP. 
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2.2.1 Leak Testing 

Prior to purging, CRA will complete a vacuum test on the sampling assembly as the first of two 
leak-testing steps.  During the first leak-testing step, CRA will open the valve to the personal 
sampling pump leaving the valves to the Summa™ canister and the soil gas probe closed.  CRA 
will then operate the pump to ensure that no ambient air enters the sampling assembly (i.e., the 
pump should create a negative pressure within the sampling assembly).   
 
During the second leak-testing step, CRA will release a tracer compound to the ground surface 
immediately around the sub-slab probe surface casing.  The tracer test will test for ambient air 
leakage through the probe assembly.  The tracer compound is either monitored for in the field 
using a meter connected in-line to sampling assembly (e.g., helium), or is included as an analyte 
in the laboratory analysis of the soil gas samples (e.g., isopropanol).  CRA will complete leak 
testing during sample collection by injecting helium into a shroud covering the sub-slab probe, 
and monitoring for the presence of helium in the sampling line both before and after sample 
collection. 
 
Attachment A (addendum to the FSP) details the protocol for leak testing. 
 
2.2.2 QA/QC 
 
For QA/QC purposes, CRA will submit one field duplicate for every 10 samples submitted.  
Based on the total expected sub-slab soil vapor samples during the initial sampling round, CRA 
will submit two field duplicate samples.  CRA will also submit one trip blank sample for 
analysis to assess the sample handling procedures, and one background outdoor air sample per 
day to assess the background concentrations at the time of sampling.  Where sampling occurs in 
more than one area of the Site on a single day, CRA will collect one background outdoor air 
sample from each area to ensure that local-scale ambient air concentrations of contaminants are 
characterized.  All Summa canisters used in the sampling program will be individually certified 
by the laboratory to ensure that they are free of contamination prior to collection of the samples.  
Results of this certification will be included in the VI Investigation Report. 
 
 
3.0 SCHEDULE 

Field work will begin within thirty days of receipt of USEPA approval of the VI Investigation 
Work Plan, dependant on subcontractor availability, and obtaining access to the various private 
properties, businesses and residences.  Follow-up sampling will be completed within 90 to 
120 days of the original sampling event. 
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4.0 REPORTING 

CRA will post the validated analytical results to the South Dayton Dump and Landfill file 
transfer protocol (ftp) site immediately upon completion of validation.  CRA will notify USEPA 
immediately of any analytical results that demonstrate a potential excess lifetime cancer risk 
above 1×10-4 or a non-cancer HI greater than 1. 
 
The draft VI Investigation Report will be submitted to USEPA within thirty days of receipt of 
the final laboratory data report from the second sampling event.  The draft VI Investigation 
Report will provide a summary of results from the sub-slab soil vapor and indoor sampling and 
recommendations for further sampling or remedial actions required to address any 
unacceptable risks to on- or off-Site receptors.  The VI Report will be finalized following receipt 
of comments from USEPA.  Monthly progress reports submitted to USEPA during the 
investigative work will include the information required for monthly progress reports in the 
RI/FS SOW.   
 
Should you have any questions on the above, please do not hesitate to contact us. 
 
Yours truly, 
 
CONESTOGA-ROVERS & ASSOCIATES 
 

 
 
Stephen M. Quigley 
 
VC/ca/98 
Encl. 
 
cc: Tim Prendiville, USEPA Paul Jack, Castle Bay 
 Mark Allen, Ohio EPA Doressia Hutton, Winston & Strawn  
 Robert Frank, CH2M Hill Edward Gallagher, NCR 
 Scott Blackhurst, Kelsey Hayes Company Karen Mignone, Verrill Dana 
 Wray Blattner, Thompson Hine Adam Loney, CRA 
 Ken Brown, ITW Jim Campbell, EMI 
 Kelly Smith, Terran Chris Athmer, Terran 
 Tim Hoffman, Dinsmore & Shohl  Bryan Heath, NCR 
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STANDARD OPERATING PROCEDURE FOR 
SUB-SLAB SOIL GAS PROBES 

 
1.0 PRIOR PLANNING AND PREPARATION 

Prior to installing a sub-slab gas probe: 
 

1. Review the Work Plan and HASP with the Project Coordinator.  Understand the existing site 
geologic/hydrogeologic conditions such as the type of soil, level of water table or perched 
groundwater table, and properties of refuse (if installing a probe in a landfill) such as depth, 
leachate levels or perched leachate levels.  Know the seasonally high and low water table and 
leachate elevations, and know if perched conditions exist. 

2. Assemble all required equipment, materials, log books, and forms. 

3. Coordinate with a drilling/coring contractor (if one is retained) to ensure the work can be 
completed and to provide them with all relevant information to complete the job prior to arriving 
on site. 

4. Obtain information on the probes to be installed to ensure a complete understanding of the task 
to be performed.  Required information for installation includes knowing the type of gas probe 
construction materials that are to be used, including knowing the diameter of the probe, depth of 
probe (length of riser), type and amount of packing material, type of probe material, and planned 
location for each probe.  Also determine if multilevel probes are required. 

5. Determine the type of analyses that are required from the probes after installation, and the type 
of gas monitoring that is required during the drilling and installation of the probe. 

6. Arrange access to the site, especially if the property owner is not our client.  Obtain all necessary 
keys.  Also consider site conditions (e.g., is snow removal required?). 

7. Determine excess soil or refuse disposal procedures before commencing drilling/coring 
activities. 

8. Determine drilling or property access notification requirements with the Project Coordinator.  
Notify the client, landowner, and appropriate regulatory agencies and complete utility clearance 
activities in accordance with the FSP.  

9. Understand and review the potential health and safety hazards associated with the task and with 
the site. 

 
These considerations should have been incorporated during development of the Work Plan and should 
be discussed with the Project Coordinator. 

 

2.0 EQUIPMENT DECONTAMINATION 

Prior to use between gas probe locations, drilling and sampling equipment must be decontaminated in 
accordance with the Work Plan, the Quality Assurance Project Plan (QAPP), or the methods presented in 
the following section. 
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The minimal procedures for decontamination of drilling or excavating equipment are: 
 
1. Hot water and detergent wash (brushing as necessary to remove particulate matter). 

2. Potable, hot water rinse. 
 
Cover clean equipment with clean plastic sheeting to prevent contact with foreign materials. 
 
On environmental sites, soil sampling equipment (e.g., split-spoons, trowels, spoons, shovels, and bowls) 
is typically cleaned as follows: 
 
1. Wash with clean potable water and laboratory detergent, using a brush as necessary to remove 

particulates. 

2. Rinse with potable water. 

3. Rinse with deionized water. 

4. Air dry for as long as possible. 
 

 
3.0 INSTALLATION PROCEDURES – SUB-SLAB GAS PROBES 

Sub-slab soil gas probes allow for collection of sub-slab soil gas samples from directly beneath the slab of 
a building.  Note that sub-slab soil gas probes are not recommended when groundwater is present 
directly below the slab, as drilling through the slab could allow groundwater to enter the building.  A 
summary of the steps involved in the installation of sub-slab soil gas probes is presented below: 
 

1. Prior to drilling holes into the building floor, the location of utilities coming into the building 
(e.g., gas, electrical, water, and sewer lines, etc.) will be identified.  Avoid installing sub-slab 
soil gas probes near where utilities penetrate the slab as these may be entry points for 
downward ambient air migration through the slab during sub-slab soil gas sampling. 

2. A rotary hammer drill or equivalent equipment will be used to drill a "shallow" 
[approximately 1-inch (2.5-cm) deep] outer hole [approximately 7/8 inches (2.2 cm) in 
diameter] that partially penetrates the floor slab.  Cuttings may be removed using a towel 
moistened with distilled water or small portable vacuum cleaner. 

3. The rotary hammer drill or equivalent equipment will be used to drill a smaller diameter 
inner hole, within the center of the outer hole, approximately 3/8 inch (9.5 mm) in diameter 
through the floor material and approximately 3 inches (7.6 cm) into the sub-slab bedding 
material to create an open cavity.  The outer hole will be cleaned with a towel moistened with 
distilled water. 

4. Chromatography grade 316 stainless steel or brass tubing will be cut to a length that allows 
the probe to float within the slab thickness to avoid obstruction of the probe with sub-slab 
bedding material.  The tubing will be approximately ¼ inch (6.4 mm) in diameter.  Where 
necessary, the compression fittings will be stainless steel or brass (approximately ¼ inch O.D. 
and 1/8-inch NPT) Swagelok® female thread connectors.  Whenever possible, the probes will 
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be constructed prior to drilling to minimize exposure time, or venting, of the sub-slab 
bedding material through the open hole. 

5. The sub-slab soil gas probe will be placed in the holes so that the top of the probe is flush 
with the top of the floor.  The top of the probe will have a recessed stainless steel or brass 
plug.  A quick-drying, Portland cement slurry will be injected or pushed into the annular 
space between the probe and the outer hole.  The cement will be allowed to dry for at least 
24 hours prior to sampling. 

 
3.1 INSTALLATION DOCUMENTATION 

Details of each sub-slab soil gas probe installation should be recorded on CRA's standard Stratigraphic 
Log Overburden, or recorded within a standard CRA field book.  The Well Instrumentation Log is 
provided for recording the overburden well instrumentation details, and can be used for sub-slab soil 
vapor probe installations.  This figure must note: 
 

• borehole depth; 

• slab thickness; 

• probe perforation intervals; 

• plug intervals; 

• surface cap detail; 

• sub-slab soil gas probe material; 

• sub-slab soil gas probe instrumentation (i.e., probe length); 

• sub-slab soil gas probe diameter; 

• cement slurry seal detail; 

• stickup/flush-mount detail; and 

• date installed. 
 
Each sub-slab soil gas probe installed must have accurate field ties to the center of the sub-slab soil gas 
probe from three adjacent permanent features of the structure within which the probe is installed, each 
located in a different direction from the installation. 
 
Each sub-slab soil gas probe must be permanently marked to identify the sub-slab soil gas probe number 
designation. 
 
 
4.0 RESPIRATORY PROTECTION 

The HASP must be followed with regard to respiratory protection.   
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5.0 FOLLOW-UP ACTIVITIES 

Once the sub-slab soil gas probe(s) have been completed, the following activities need to be done: 
 

1. Conduct initial monitoring round of gas probes. 

2. All logs will be submitted to CRA's hydrogeology department who will be responsible for the 
generation of the final well log. 

3. Arrange surveyor to obtain accurate horizontal and vertical control. 

4. Gas probe/boring locations will be accurately plotted on the site plan, since boring locations may 
change in the field due to utility interferences or other conditions. 

5. Tabulate sub-slab gas probe details. 

6. A summary write-up on field activities including, but not necessarily limited to such items as 
drilling method(s), construction material, etc. 

7. Field book will be kept at the appropriate CRA office. 
 
 
6.0 FIELD INSTRUMENTATION CALIBRATION 

Sampling or monitoring equipment used in the sub-slab soil gas and outdoor air sampling program to 
gather, generate, or measure environmental data will be calibrated with sufficient frequency and in such 
a manner that accuracy and reproducibility of results are consistent with the manufacturer's specification 
and requirements.  Field calibration of the personal sampling pump and PID meter will be carried out 
prior to sampling activities. 
 
The vacuum gauge used to measure canister vacuum will be calibrated and provided by the laboratory.  
The vacuum gauge will be returned to the laboratory for the laboratory to obtained vacuum 
measurements prior to sample analysis (checking canister integrity was maintained during shipment).  
Using a common vacuum gauge will avoid variations in vacuum measurements that can arise due to 
using different vacuum gauges. 
 
 
7.0 SUB-SLAB SOIL GAS SAMPLING PROTOCOL 

The following sections describe the protocol for sub-slab soil gas sampling from permanent sub-slab soil 
gas probes.  For evaluating vapor intrusion, permanent sub-slab soil gas probes are preferable to allow 
for multiple sub-slab soil gas sampling events.  More than one sub-slab soil gas sampling event is often 
required when assessing vapor intrusion to address seasonal variations and temporal variability 
commonly observed in sub-slab soil gas concentrations.   
 
Sub-slab soil gas sampling should commence a minimum of 24 hours following installation of the sub-
slab soil gas probes, to allow time for disturbances created by drilling to dissipate and allow the 
formation to return to an equilibrium condition.  In fine-grained soil conditions, consideration should be 
given to allowing a greater amount of time for equilibrium conditions to become re-established 
(e.g., 72 hours).  Sub-slab soil gas sampling will not be performed during or within 48 hours of a 
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significant rainfall event [e.g., >0.5 inches after Cal EPA (2003)].  This will avoid the potential that 
increased moisture content in the unsaturated zone soil could temporarily dampen sub-slab soil gas 
concentrations, or possibly prevent sub-slab soil gas sample collection (i.e., such as in cases where the 
sub-slab soil gas probe screened interval could become temporarily saturated due to the passing 
infiltration front).  In fine-grained soil conditions, consideration should be given to allowing a greater 
amount of time for rainfall events to dissipate.  The potential influence of rainfall events on sub-slab soil 
gas concentrations is less of concern in cases where the sub-slab soil gas probes are located beneath 
impervious ground cover (e.g., pavement or building foundation). 
 
A summary of the steps involved in sub-slab soil gas sampling is presented below: 
 
i) Sub-slab soil gas samples for assessing the vapor intrusion pathway will be collected using certified 

clean Summa™ canisters.  Only canisters certified clean at the 100 percent level can be used for sub-
slab soil gas sampling activities (i.e., pre-cleaned at the laboratory in accordance with U.S. EPA's 
TO-15 method and documentation of the cleaning activities will be provided by the laboratory).  
Summa™ canisters typically come in 1-, 1.7-, and 6-liter capacities, depending upon laboratory 
availability.  Consideration should be given to using smaller capacity canisters to reduce sample 
volume and increase confidence that the sub-slab soil gas sample is drawn from the formation 
immediately surrounding the probe screen during sampling.  Larger volume samples can promote 
drawing ambient air down the annulus of the sub-slab soil gas probe which can dilute the sub-slab 
soil gas sample.  The use of the smaller canister sizes becomes more critical in fine-grained soil 
conditions where the formation may not give up significant sub-slab soil gas volumes (in this case, 
ambient air infiltration down the sub-slab soil gas probe annulus can be more problematic). 

ii) The Summa™ canisters will be fitted with a laboratory calibrated critical orifice flow regulation 
device sized to restrict the maximum sub-slab soil gas sample collection flow rate to approximately 
100 milliliters per minute (mL/min), which corresponds to the lower end of the maximum sub-slab 
soil gas sampling flow rate recommended by Cal EPA (2003) of 100 to 200 mL/min.  The 100 mL/min 
maximum flow rate translates to sample collection times of 10, 17, or 60 minutes, respectively, for of 
1-, 1.7-, or 6-liter canister capacities.  A maximum flow rate of 100 mL/min is recommended to limit 
VOC stripping from soil, prevent the short-circuiting of ambient air from ground surface down the 
sub-slab soil gas probe annulus that would dilute the sub-slab soil gas sample.  A maximum flow rate 
of 100 mL/min increases confidence that the sub-slab soil gas sample is drawn from immediately 
surrounding the screened interval. 

iii) A vacuum gauge will be supplied by the laboratory and used during sample collection to measure 
the initial canister vacuum, canister vacuum during sample collection, and residual canister vacuum 
at the end of sample collection.  The vacuum gauge will be returned to the laboratory and used by the 
laboratory to measure the residual canister vacuum upon receipt of the canisters by the laboratory.  
Using the same vacuum gauge throughout the entire sampling process will eliminate discrepancies 
between vacuum measurements that can arise from using different gauges with a potentially 
different sensitivity and/or calibration. 

iv) The canister will be connected to the sub-slab soil gas probe valve at the surface casing using the 
sampling assembly that is depicted on Figure 15.5.  The sampling assembly is connected using short 
lengths [e.g., 1-foot (0.3 m)] 1/4-inch (6.4 mm) or 3/8-inch (9.5 mm) diameter tubing (the tubing 
material will be Teflon® or nylon) and air-tight stainless steel or brass tee-connectors and tee-valves 
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(e.g., Swagelok® type).  The canister will be connected to the sub-slab soil gas probe along with a 
vacuum gauge and a personal sampling pump, all in series, using tee-connectors or tee-valves (in the 
order of sub-slab soil gas probe, vacuum gauge, pump, and canister).  A tee-valve will be used to 
connect the pump, which will allow the pump to be isolated from the sampling assembly during 
sample collection.  Fresh tubing will be used for each sample. 

v) Prior to collecting a sub-slab soil gas sample, the stagnant air in the sampling assembly tubes and 
sub-slab soil gas probe casing/sand pack must be removed.  The sub-slab soil gas probes will be 
purged prior to sampling using the personal sampling pump at a flow rate of less than 200 mL/min.  
This ensures that the collected sub-slab soil gas sample is representative of actual sub-slab soil gas 
concentrations within the formation.  Measurements of the lengths and inner diameters of the 
above-ground sampling assembly and below-ground gas probe casing, screen, and sand pack should 
be used to calculate the "purge volume" (the purge volume will consider the pore volume of the sand 
pack assuming a 30 percent sand pack porosity).  Prior to sample collection, two to three purge 
volumes should be drawn from the probe/sample assembly, unless otherwise required by the 
applicable regulatory guidance.  The purge data (calculated purge volume, purging rate, and 
duration of purging) should be recorded in the field logbook. 

vi) Prior to purging, a vacuum, or tightness, test will be conducted on the sampling assembly as the first 
of two leak-testing steps, as described further in Section 15.2.4.  Briefly, this first leak-testing step (the 
vacuum test) will consist of opening the valve to the personal sampling pump leaving the valves to 
the Summa™ canister and the sub-slab soil gas probe closed.  The pump will then be operated to 
ensure that it draws no air from the sampling assembly (i.e., creates a negative pressure, or vacuum 
within the sampling assembly), thus establishing that all assembly connections are air-tight.  Further 
details of the vacuum test are described below. 

vii) Prior to purging, and following the vacuum test, the set-up for the second of the two leak-testing 
steps will be conducted.  The second leak-testing step is the tracer compound step.  A tracer 
compound is released at ground surface immediately around the sub-slab soil gas probe surface 
casing.  The tracer test is used to test for ambient air leakage down the annulus of the sub-slab soil 
gas probe and into the sub-slab soil gas sample.  The tracer compound is either monitored for in the 
field using a meter connected in-line to sampling assembly (e.g., helium), or is included as an analyte 
in the laboratory analysis of the sub-slab soil gas samples (e.g., isopropanol).  The set-up 
requirements of the tracer compound leak-testing step are described below. 

viii) Following the vacuum test, and the set-up for the tracer compound leak-testing step, the sub-slab soil 
gas probe purging will commence by opening the valve to the sub-slab soil gas probe and activating 
the personal sampling pump (and leaving closed the valve to the Summa™ canister).  At the start and 
the end of the purging period, the total concentration of volatile organic vapors of the personnel 
sampling pump exhaust gas will be monitored using a portable photoionization detector (PID) meter.  
The PID meter will be connected in series after the personal sampling pump.  Since typical PID 
instrument flow rates vary from approximately 300 mL/min to 500 mL/min (depending on the 
manufacturer and model), drawing a sample into the PID meter through the personal sampling 
pump likely will increase the purging flow rate temporarily until a reading from the PID meter is 
obtained.  PID readings will be recorded and entered in the field logbook and chain of custody form.  
The PID readings will provide the laboratory with an indication of whether a sample could require 
dilution before analysis. 
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ix) Following purging, the valve to the personal sampling pump will be closed, and the valves to the 
sub-slab soil gas probe and Summa™ canister will be opened to draw the sub-slab soil gas sample 
into the canister concurrent with continuing to apply the leak-testing tracer compound.  The vacuum 
gauge reading will be recorded during sample collection.  Should the vacuum gauge reading remain 
elevated above 10-inches mercury (Hg) for more than 30 minutes, this will be taken to indicate that 
the initial vacuum in the canister has not sufficiently dissipated, and that the soil screened by the sub-
slab soil gas probe does not produce sufficient sub-slab soil gas to permit sample collection. 

x) To ensure some residual vacuum in each canister following sample collection, the canister vacuum 
will be recorded at approximately 80 percent through the expected sample collection duration.  With 
a 100 mL/min maximum flow rate, the expected sample collection duration would be 10, 17, or 
60 minutes, respectively, for canister capacities of 1, 1.7, or 6 liters.  A maximum residual vacuum of 
10-inches Hg is allowed.  A canister residual vacuum above this value will require continued 
sampling until vacuum reading is below this threshold, unless the vacuum remains above 10-inches 
Hg for more than 30 minutes, as described above.  A minimum 1-inch Hg residual vacuum will be 
required for the sample to be considered valid, or the sampling will be repeated using a fresh 
Summa™ canister.  Once the vacuum is measured, the safety cap will be securely tightened on the 
inlet of the Summa™ canister prior to shipment to the laboratory under chain of custody procedures. 

xi) The vacuum gauge provided by laboratory will be returned with the canister samples to check 
residual vacuum in the laboratory prior to sample analysis and recorded on the analytical data 
report.  This check will ensure sample integrity prior to laboratory analysis, and that the canister has 
not become compromised during shipment to the laboratory. 

xii) If the critical orifice flow regulation devices (provided by the laboratory) and sampling assembly 
fittings/valves are to be re-used during sampling, they will be cleaned in accordance with laboratory 
requirements by purging with zero air (provided by laboratory) for minimum 45 seconds at 
minimum 75 psi. 

xiii) The canisters will be labeled noting the unique sample designation number, date, time, and sampler's 
initials.  A bound field logbook will be maintained to record all sub-slab soil gas sampling data. 

xiv) The canisters will be listed on the chain-of-custody in order of suspected highest to lowest impact, as 
evidenced by the recorded PID readings.  Indicate on the chain-of-custody for the laboratory to 
analyze the canisters in order from the lowest to highest PID reading. 

 
The sub-slab soil gas samples will be analyzed for VOCs by the project laboratory using U.S. EPA's TO-15 
gas chromatograph/mass spectrometer (GC/MS) methodology, with the mass spectrometer (MS) run in 
full scan mode.  Quality control/quality assurance (QA/QC) measures implemented during the sub-slab 
soil gas sampling event will include the two-step leak testing procedure (see Section 15.2.4), maintaining 
a minimum residual vacuum in the Summa™ canisters following sample collection, collection of one 
duplicate per sampling event or from at least 10 percent of the samples obtained, and collection of an 
ambient air sample.   
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8.0 SUB-SLAB SOIL GAS PROBE LEAK TESTING 

The use of leak testing is recommended as a quality control check to ensure ambient air has not leaked 
into the sub-slab soil gas probe or sampling assembly, which may affect (i.e., dilute) the analytical results.  
Contaminants in ambient air can also enter the sampling system and be detected in a sample from a 
non-contaminated sampling probe resulting in a "false positive" result.  The leak testing will be 
conducted in the following two steps:  
 

• Step 1 - Vacuum Test:  used to ensure that the tubing and fittings/valves that make up the 
sampling assembly are air tight; and 

• Step 2 - Tracer Test:  used to ensure that ambient air during sub-slab soil gas sample 
collection is not drawn down the sub-slab soil gas probe annulus through an incomplete seal 
between the formation and the sub-slab soil gas probe casing. 

 
The vacuum test and tracer test are detailed below. 
 
Step 1 - Vacuum Test 
 

• The sampling assembly will be connected to the sub-slab soil gas probe valve at the surface 
casing.  Once connected, the sampling assembly will consist of the sub-slab soil gas probe, the 
vacuum gauge supplied by the laboratory, personal sampling pump, and Summa™ canister, 
all connected in series (i.e., in the order of sub-slab soil gas probe, vacuum gauge, pump, and 
canister), using tee-connectors or tee-valves. 

• The personal sampling pump will be used to conduct the vacuum test.  The vacuum test will 
consist of opening the valve to the personal sampling pump while leaving closed the valves 
to the Summa™ canister and the sub-slab soil gas probe.  The pump will then be operated to 
ensure that it draws no air from the sampling assembly (i.e., creates a negative pressure, or 
vacuum within the sampling assembly), thus establishing that all assembly connections are 
air-tight.  The sampling pump low-flow detect switch will likely activate within 10 to 
15 seconds, turning the pump off.  A negative pressure, or vacuum, should be established 
within the sampling assembly, and should be sustained for at least 1 minute. 

• If the pump is capable of drawing flow, or if the vacuum is not sustained for at least 
1 minute, all fittings and tubing will be checked for tightness (or replaced) and the vacuum 
test will be repeated. 

• The reading from the vacuum gauge pressure will be recorded in field logbook to 
demonstrate that the pump is able to create a vacuum within the sampling assembly (it will 
also be noted whether the low-flow detect switch on the pump was activated), and that the 
vacuum is sustained for at least 1 minute. 

 
Step 2 - Tracer Test 
 
A tracer compound is released at ground surface immediately around the sub-slab soil gas probe surface 
casing and is used to test for ambient air leakage down the annulus of the sub-slab soil gas probe and into 
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the sub-slab soil gas sample.  Two options are described below for the tracer test where either 
isopropanol (Option A) or helium (Option B) is used as the tracer compound. 
 
Option A - Isopropanol 
 

• For Option A, isopropanol is used as the tracer compound.  It is included as an analyte in 
U.S. EPA's TO-15 method, it is readily available (i.e., as isopropyl rubbing alcohol), and it is 
safe to use. 

• Approximately 1 teaspoon (approximately 4 mL) of isopropanol (rubbing alcohol) will be 
mixed in 1 gallon of de-ionized water to create an approximate 1/1,000 solution. 

• Paper towels soaked in the dilute solution of isopropanol will be wrapped around the sub-
slab soil gas probe surface casing and ground surface immediately surrounding the surface 
casing.  Sub-slab soil gas probe surface casing then will be covered over using clear plastic 
sheeting that will be sealed to the ground surface.  As the ground surface finish permits, 
sealing the plastic sheeting to ground surface will be accomplished using tape or by 
weighting the edges of the plastic sheeting with dry bentonite. 

• Immediately before conducting the sub-slab soil gas probe purging, remove the paper towels 
from the solution wringing out the towels so they are very damp, but not dripping, before 
placed them around the vapor probe and sealing them in place using the plastic sheeting. 

• The isopropanol solution will be kept fresh, with new solution being made every hour.  The 
solution will be mixed at a central location away from the sampling activities.  The 
isopropanol will be kept tightly capped and kept away from all sampling equipment.  The 
solution will be kept away from the sampling assembly until immediately before sample 
collection begins.  Sampling personnel will wear latex gloves while handling the solution and 
soaked paper towels, and will remove the gloves while working with the sampling assembly. 

• Soil samples with laboratory analytical results for isopropanol that are greater than 
10 percent of the starting concentration of isopropanol in the vapors emitted from dilute 
isopropanol solution will not be considered reliable and representative of sub-slab soil gas 
concentrations within the formation (ITRC, 2007).  The starting concentration will be 
calculated based on the concentration of isopropanol in the dilute solution, the vapor 
pressure of isopropanol, and Henry's law. 

• A disadvantage in using isopropanol as the tracer compound is that it will not be known 
whether a significant leak occurred until after the cost of analyzing the sample has been 
spent.  Elevated levels of isopropanol can also interfere with laboratory analytical method 
detection limits. 

 
Option B - Helium 
 

• The presence of helium within the sampling assembly will be monitored during purging and 
sub-slab soil gas sample collection using a helium meter installed in-line with the sampling 
assembly just before the personal sampling pump. 

• Helium is readily available at a variety of retail businesses, is safe to use, and does not 
interfere with laboratory analytical method detection limits. 
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• A containment unit is constructed to cover the sub-slab soil gas probe surface casing.  The 
containment unit will consist of an over-turned plastic pail set into a ring of dry bentonite to 
create a seal between the ground surface and the rim of the pail.  The pail can be set directly 
on top of the sampling assembly tubing connected to the sub-slab soil gas probe, which when 
pressed into the dry bentonite, should create a sufficient seal around the tubing.  The pail will 
have two holes: one to allow for the introduction of helium; and the other to allow for air 
trapped inside the pail to escape while introducing the helium.  The second hole will also 
allow insertion of the helium meter to measure the helium content within the pail. 

• Prior to sub-slab soil gas probe purging, helium will be introduced into the containment unit 
to obtain a minimum 50 percent helium content level.  The helium content within the 
containment unit will be confirmed using the helium meter and recorded in the field 
logbook.  Helium will continue to be introduced to the containment unit during sub-slab soil 
gas probe purging and sampling, but care will be taken not to increased the pressure within 
the containment unit beyond that of atmospheric pressure. 

• During sub-slab soil gas probe purging and sampling, the helium meter will be connected 
in-line with the sampling assembly.  In the event that the helium meter measures a helium 
content with the sampling assembly of greater than 10 percent of the source concentration 
(i.e., 10 percent of the helium content measured within the containment unit), the sub-slab 
soil gas probe will be judged to permit significant leakage such that the collected sub-slab soil 
gas sample will not be considered reliable and representative of sub-slab soil gas 
concentrations within the formation (ITRC, 2007). 

• An advantage of using helium as the tracer compound is that a significant leak can be 
detected in the field and the cost of analyzing the Summa™ canister can be avoided. 
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1.0 INTRODUCTION 

This Attachment presents the indoor air sampling protocol employed by 
Conestoga-Rovers & Associates to evaluate the potential presence of volatile organic 
compounds (VOCs) in indoor air due to subsurface soil and/or groundwater impacts.  
The protocol presented herein consists of conducting a physical survey of the building to 
be sampled in conjunction with interviewing building occupants, followed by collection 
of indoor air samples using 6-liter Summa™ canisters.  This indoor air sampling protocol 
has been developed in consideration of the sampling procedures recommended in the 
following regulatory guidance documents: 
 
• “Indoor Air Sampling and Evaluation Guide” dated April 2002 and prepared by the 

Massachusetts Department of Environmental Protection (MDEP) (MDEP, 2002) 

• “Guidance for the Evaluation and Mitigation of Subsurface Vapor Intrusion – Interim 
Final” dated December 15, 2004 (and revised February 7, 2005) and prepared by the 
California Environmental Protection Agency (Cal EPA) (Cal EPA, 2004) 

• “Draft Vapor Intrusion Pilot Program Guidance” dated April 26, 2006 and prepared by 
the Indiana Department of Environmental Management (IDEM) (IDEM, 2006) 

• United States Environmental Protection Agency (USEPA) – Region 5 - Vapor 
Intrusion Guidebook, October 2010 (USEPA, 2010) 

 
Section 2.0 presents the physical building survey to be conducted that will enable a 
qualitative assessment of factors that potentially could influence indoor air quality.  
Section 3.0 presents the indoor air sample collection procedure, including quality 
assurance/quality control (QA/QC) measures and laboratory analytical methodology to 
be applied in the sample analysis. 
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2.0 PHYSICAL BUILDING SURVEY 

A physical survey will be conducted of the buildings to be sampled.  The physical 
survey will be conducted in conjunction with interviewing the occupants of the 
buildings.  The purpose of the physical survey is to obtain data that will allow a 
qualitative assessment of factors that potentially could influence indoor air quality.  The 
physical survey includes collecting data on aspects of the building configuration such as 
building layout, attached garages, utility entrances into the building, ventilation system 
design, foundation conditions, presence of foundation sump, building material types 
(e.g., recent carpeting/linoleum and/or painting), location of laundry facilities, etc.  The 
physical survey also includes collecting data related to occupant lifestyle choices that 
could potentially influence indoor air quality such as use of cleaning products, 
dry-cleaner use, indoor storage of paints and/or petroleum hydrocarbon products, use 
of aerosol consumer products, smoking, etc. 
 
The physical survey will be documented by completing the attached Form 1 – Building 
Physical Survey Questionnaire. 
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3.0 INDOOR AIR SAMPLE COLLECTION PROCEDURE 

Indoor air samples will be collected from the buildings which are or may be occupied 
that have no slab (e.g., dirt or gravel floor).  The indoor air sample will be collected from 
the lowest floor of the building.  An outdoor ambient air sample will be collected 
concurrently with the indoor air sample from an upwind location on the building 
property.  The indoor and ambient air samples will be collected using a Summa™ 
canister (6-litre capacity) equipped with a critical orifice flow regulation device sized to 
allow the collection of an air sample over an 8-hour sampling period.  The critical orifice 
flow regulation device will be supplied and calibrated by the laboratory selected to 
conduct the sample analysis. 
 
To the extent possible, the indoor air samples will be collected with windows and doors 
closed to represent appropriately conservative conditions during sampling.  If possible, 
windows and doors should be kept closed for a period of at least 24 hours prior to 
sample collection.  During summer months, air conditioners typically would be 
operating under closed windows/doors conditions, and the operation of an air 
conditioner can be allowed during sample collection.  This would be representative of 
season-specific ventilation conditions, and with the expected pattern of operation of the 
building.  Care will be taken to deploy the Summa™ canisters away from the direct 
influence of any forced air emanating from an air conditioning unit or central air 
conditioning vents. 
 
The indoor air sampling procedure is described as follows: 
 
• Samples will be collected from an occupied building and as close as practical to the 

center of the area, but away from high traffic areas to minimize the potential for 
disturbances during sample collection.  Typically, sample canisters will be located 
between 1 to 1.5 meters above floor level. 

• For each ambient air sample, a suitable upwind location (selected to minimize the 
potential for disturbances during sample collection) will be selected.  The ambient air 
sample will be collected a minimum of 1 meter above grade (if possible) and located 
to minimize the potential for disturbance of the canister while providing protection 
from weather effects. 

• Air sample canisters will be labeled with a unique sample designation number.  Both 
the sample number and the sample location information will be recorded on the 
attached Form 2 – Indoor Air Sampling Field Data Sheet. 

• The Summa™ canister vacuum will be measured immediately prior to canister 
deployment and recorded on Form 2 – Indoor Air Sampling Field Data Sheet. 
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• The critical orifice flow controller will be installed, as supplied by the laboratory, on 
the canister and the canister will be opened fully at the beginning of sample 
collection period and start time recorded on Form 2 – Indoor Air Sampling Field 
Data Sheet. 

• At the start and the end of the 8-hour sample period, a portable photoionization 
detector (PID) will be used to screen for VOC presence in the sample area.  Results of 
the PID monitoring were recorded on Form 2 – Indoor Air Sampling Field Data 
Sheet. 

• Other data recorded on Form 2 – Indoor Air Sampling Field Data Sheet will 
include:  outside and interior temperatures both at the start and end of the sample 
period, equipment serial numbers, sampler name, and any comments. 

• Following equipment setup, the building occupant will be given the list of 
instructions to follow while the Summa™ canister sample is being taken in the 
building.  The instructions are listed in the attached Form 3 - Indoor Air Sampling 
Instructions to Building Occupants.  The date and completion time of the 8-hour 
sample period will be written on Form 3 and the occupant will be instructed that the 
sampling team would be back to pick up the canister after approximately 8 hours. 

• The canister valve will be closed fully at the end of the sample period (after 8 hours) 
and the end time recorded on the field data sheet.  If there is evidence of canister 
disturbance during the sample collection, this will be recorded on Form 2 – Indoor 
Air Sampling Field Data Sheet. 

• The Summa™ canister vacuum will be measured immediately after canister retrieval 
at the end of the 8-hour sample period and recorded on the field data sheet.  Any 
samples where the canister reached atmospheric pressure will be rejected and the 
canisters returned for cleaning.  The minimum vacuum required to be considered a 
valid sample will be 1 to 2 inch Hg vacuum.  Once the vacuum is measured, the 
safety cap will be securely tightened on the inlet of the Summa™ canister prior to 
shipment to the laboratory under CRA chain of custody procedures.  The 
requirement for residual vacuum retained in the canister following sample collection 
is to ensure that a driving force was maintained to collect a steady flow rate until the 
end of the sampling event. 

• The Summa™ canister vacuum will be measured by the laboratory immediately 
prior to sample analysis and recorded on the analytical data report. 

• All canisters will be cleaned in accordance with United States Environmental 
Protection Agency (USEPA) Method TO-15 and documentation of the cleaning 
activities will be obtained from the laboratory. 
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3.1 QUALITY ASSURANCE/QUALITY CONTROL 

Quality Assurance/Quality Control (QA/QC) samples will collected during the indoor 
air sampling.  QA/QC samples will include: 
 
• the ambient air sample 

• one duplicate 
 
 
3.2 ANALYTICAL METHOD/LABORATORY 

The soil vapor samples will be analyzed by a certified laboratory using the USEPA 
TO-15 gas chromatograph/mass spectrometer (GC/MS) methodology. 
 
 
3.3 DATA VALIDATION 

A data validation for the air sample result will be conducted by CRA. 
 
 
3.4 CANISTER CLEANING 

Canister cleaning was completed in accordance with the applicable sections of 
Method TO-15. 
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Address:     
 
Building Owner:    
 
Occupant Name:   
 
Date:      Time:      Inspector:        Sample No.:  __________________ 
 
Contact Name:  _______________________  Phone Number:  _______________________ 
 
How long have you lived/worked in this home/building?  _______ 
 
Occupation:  _____________________________________ 
 
Number of Occupants  Adults:  _____________ 

     Children:  ___________ 
 

BUILDING TYPE:  One story  ____  Two storey  ______ Brick  _____  Siding  _____ Stucco  ___ 
 
DESCRIBE BUILDING: _________________ YEAR CONSTRUCTED: ________________ 

 
WEATHER SEALS:  General Condition:  Good  ______ Fair  ______   Poor  ______ 
 
BASEMENT: None   Finished Unfinished Depth below reference 
 point (meters) 

  Partial       _________________ 

  Full       _________________ 

  Crawl space  na  na  _________________ 

 
Number of floors at or above grade: _______ 

Depth of basement below grade: _______ ft. Basement Size: _______ ft2 

Foundation construction: Poured concrete   Cinder block   Stone   

Any visual evidence of leakage through basement walls or floor  

Floor Construction:  Poured concrete   Wood   Earth   Brick   Other:  _______ 

Floor condition (cracks, drains):          

Condition at floor/wall joint (if visible):          

Any exterior openings from the basement: 

 Vents 

 Fans 

 Windows 
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 Wall openings 

 Utility pipe penetrations 

 Other:    

Type of ground cover outside of building: grass / concrete / asphalt / other (specify): _______ 

Sub-slab vapor/moisture barrier in place? Yes / No / Don’t know 

 Type of barrier:     

Do you have a sump?: Yes     No   

Where:    

If yes, sealed    open    NA   

If yes, is there water in the sump?: Yes    No   

Is this building serviced with municipal water?   Yes     No   

Do you have a water well?:   Yes   No       Don't know   

Well location:  _____________________________ 

Do you drink the water obtained from the well?  _____________________________________ 

What do you use the well for?:  ____________________________________________________ 

Do you have a cistern?:  Yes   No   

If yes, describe its location:  _________________________________________________________ 

Do you have a septic system?:  Yes   No   

If yes, describe its location:  __________________________________________________________ 

If yes, describe how septic system is cleaned:  __________________________________________ 

__________________________________________________________________________________ 

Have there ever been a fire in the building?:  Yes   No   

If yes, describe its location and extent:  __________________________________________________ 

Is there a laundry room located inside the house/building?:  Yes   No   

If yes, describe its location:  ___________________________________________________________ 

 

FURNACE: Location:           

  Type: gas   Forced air  

    oil   hot water  

    electric   other        

  Does furnace have outside combustion air vent?      

Do you have a fireplace? Yes    No   
Does the fireplace have an outside combustion air vent? Yes    No   
 
Do you use kerosene space heaters? Yes    No   
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AIR CONDITIONER: None       Central    Room      

(If yes, which rooms and capacities?)         
 
RADON SYSTEM:    Yes     No 
 
GARAGE: Do you have an attached garage?   Yes    No 
 

 
1.  When was the last time dry-cleaned clothes were brought into the house/building? 
 
   0 to 5 days ago       6 to 10 days ago     More than 10 days ago      Don't dry-clean 
 
2. When was your carpet installed? 
 
   In the last six months   More than six months ago            No Carpet 
 
3. When was the last time your carpet was cleaned? 
 
   In the last six months   More than six months ago            Never 
 
4. Do you have any spot removers in the house?  
 
   Yes   No Details:  ________________________ 
 
5. Do your hobbies include model building, arts and crafts, model railroading, or others 

that require paints, thinners, or glue? 
 
   Yes   No Details:  ________________________ 
 
6. Do you perform automotive or other vehicle maintenance or repair at home? 
 
   Yes   No Details:  ________________________ 
 
7. Please review the following list and check items you know are in your home 
 
   Latex caulk 

   Latex paint 

   Vinyl cove molding 

   Linoleum tile 

   Black rubber molding 

   Vinyl edge molding 

   Polystyrene foam insulation 

   Adhesive removers 
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   Aerosol spray paints 

   Other paints 

   Air fresheners 

   Degreasers 

   Deodorants 

   Disinfectants 

   Furniture Polish 

   Solvents 

   Caulking 
 
8. Do you have pesticides in your home/building? 
 
   Yes    No     Unsure 
 
9. Do you have any spray insecticides in your home/building? 
 
   Yes    No     Unsure 
 
10a. Have you painted any area of the interior of your home/building in the last 12 months? 
 
   Yes    No 
 
10b. If yes, please indicate what paint you used 

 
   Enamel 

   Vinyl 

   Latex 

   Other 
 
11a. Have you painted the exterior of your building in the last 12 months?   Yes      

No 
 

11b. If yes, please indicate what paint you used 

   Enamel 

   Vinyl 

   Latex 

   Other 
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12. Where do you store your paint, thinner, pesticides, insecticides? 

 Paint Thinner Pesticides Insecticides 

 Garage     

 Basement     

 Storage shed     

 Other     

   I don't store these items at home 
 
13. Have you purchased one of the following items in the last 12 months? 

   Rubberized door mat     Computer    Wiring 

   Plastic shower curtain     Printer    Linoleum 

   Wood stains or paint     VCR 
 
14. Do you have a computer printer in your home/building? 

   Yes    No 
 
15. Do you have a VCR in your home/building? 

   Yes    No 
 
16. Do you use cleaners to maintain your VCR/building? 

   Yes    No 
 
 If yes, what type? ____________________________________________________ 
 
17. Do you have pets residing in this building? 

   Yes    No 
 
 If yes, what type? __________________________________________________ 
 
 If yes, number    __________________________________________________ 
 
18. Does anyone in the building smoke?    Yes    No 
 
19. Questions asked by Occupant that require follow-up. 
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A) General Information 

 
Sample Identification Number:    
Site Address:    
Sample Canister Location:    
 
Sample source:  Indoor Air / Sub-Slab / Near Slab Soil Gas / Exterior Soil Gas 
Sample Date:    Sampler:    
Sample Time: Start:    Stop:    
Shipping Date:    
 
Canister Type: 400 mL – 1.0 L Summa Canister/6 L Summa Canister/Other (specify): 
    
Canister Serial No.:    
Flow Controller Serial No.:    
 
Were “Instructions for Occupants” followed? 

  Yes            No 
 
 

B) Sampling Information 
 
  Start   Stop  
 Ambient Interior Ambient Interior 
Temperature         
 
 
 Start Stop 

Canister Pressure Gauge Reading:     
Time:     
PID Reading (ppm):     
Basement Depth (ft below grade):   
Window Marked:  Yes/No  
 
Was there significant precipitation within 12 hours prior to (or during) the sampling 
event?                    

  Yes            No 
 
Describe the general weather conditions:   
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Provide Drawing of Sample Location(s) in Building 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
C) Comments 

 
  
  
  
 



FORM 3:  INDOOR AIR SAMPLING INSTRUCTION TO BUILDING OCCUPANTS 
 

 

 
  
 

038443 Page 1 of 1 CONESTOGA-ROVERS & ASSOCIATES 

 
1. The duration of this test is approximately 8 hours. 

 
2. The canister is made of clean stainless steel.  It does not contain any 

moving parts or chemicals. 
 
3. Do not handle or move a canister during testing. 
 
4. Do not smoke around the canister. 
 
5. To the extent possible, leave doors and windows closed during 

testing. 
 
6. To the extent possible, do not use paint, solvents, glues, and spray 

cans during testing. 
 
7. If possible, do not bring dry cleaning into the building during the 

testing. 
 
8. We will be back tomorrow to pick up the canister about this time. 
 
 
Canister pick up: Day_______________________________ 
  
    Time______________________________ 
 
 
Thank you for your cooperation. 



 

CRA 038443Cibu-98-TPs 

ATTACHMENT C 
 

SUB-SLAB SOIL VAPOR AND  
INDOOR AIR SAMPLING ACTIVITIES 



SUB-SLAB SOIL VAPOR AND INDOOR AIR SAMPLING ACTIVITIES 

The objectives of the sub-slab soil gas sampling are as follows: 
 
• Determine whether contaminant concentrations pose more than a 1×10-4 

cancer risk or a hazard index (HI) greater than 1.0 through the vapor 
intrusion (VI) pathway to current or potential future receptors 

• Determine whether concentrations of combustible gases within a structure 
exceed 10 percent of the lower Explosive Limit (LEL) for methane) 

• Identify buildings where indoor air sampling is required based on the sub-
slab sample results 

 

Sub-slab soil vapor probes will be installed in accordance with the Vapor 
Intrusion Investigation Work Plan, dated December 17, 2010.  Sub-slab soil vapor 
probes will be installed beneath the following existing on-Site structures: 
 
A.  Structures On Site West of Dryden Road: 

3 building structures on Lot 5054 
3 building structures on Lot 5171 
2 building structures on Lot 5172 
1 building structure on Lot 5174 
1 building structure on Lot 5175, and 

 
B.  Structures On Site or Adjacent to Site Along East River Road: 

4 building structures on Lot 4610 (Barnett; on-Site) 
2 building structures on Lot 3207 
1 residence on Lot 3253; and 
1 building structure on Lot 3254. 

 
Prior to conducting the sub-slab soil vapor sampling, CRA will visually inspect 
of the Lots in question and document the number and type of buildings present 
on each Lot in order to ensure that all buildings that are or may be occupied are 
included in the sampling program.   
 
Prior to installing the sub-slab soil vapor probes, a survey will be conducted of 
each building, to identify potential preferential pathways for vapor migration 
under the building.  Details of the building survey are included in the Vapor 
Intrusion Investigation Work Plan.  If any structure on or adjacent to the Site that 
is or may be occupied has no slab (e.g., dirt or gravel floor), indoor air samples 
will be collected.  For any location where an indoor air sample is collected, CRA 
will also install a soil vapor probe screened between 3 and 5 feet below ground 



surface in accordance with CRA’s SOP [Appendix J-F-11 of the Field Sampling 
Plan (FSP)] in order to attempt to correlate indoor air concentrations to 
concentrations of contaminants in soil vapor near the structure.  The soil vapor 
probes will be installed immediately adjacent to the side of the building closest to 
the most likely source of any soil vapor impacts.    In addition, where indoor air 
samples are collected, CRA will also collect ambient air samples immediately 
adjacent to the structure as per CRA’s SOP.  

 
CRA’s standard operating procedure (SOP) for installing sub-slab  probes and 
collecting sub-slab vapor samples are in Attachment A to the Vapor Intrusion 
Investigation Letter Work Plan (addendum to the FSP).  CRA’s SOP for indoor 
air sampling is in Attachment B to the Vapor Intrusion Letter Work Plan 
(addendum to the FSP). 
 
If collected, sub-slab soil gas samples will be analyzed for benzene, toluene, 
ethylbenzene, and xylenes (BTEX), along with chlorinated VOCs including 
perchloroethylene (PCE), trichloroethylene (TCE), cis/trans-1,2-dichloroethylene 
(1,2-DCE), 1,1-dichloroethylene (1,1-DCE), and VC in accordance with the 
USEPA Toxic Organics-15 (TO-15) parameter list.   
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